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* To be aworld class centre of excellence in research on hydraulic engineering and
allied areas; which is responsive to changing global scenario and need for
sustaining and enhancing excellence in providing technological solutions for
optimal and safe design of water resources structures.

MISSION

* To meet the country’s need for basic & applied research in water resources,
power sector and coastal engineering with world-class standards

s Todevelop competence in deployment of latest technoelogies by networking with
the top institutions globally, to meet the future needs for development of water
resources projects in the country effectively

* To disseminate information, build skills and knowledge for capacity-building
and mass awareness for optimization of available water resources

» Undertaking specific research studies relating to development of water
resources, power and coastal projects

* Consultancy and advisory services to Central and State Governments, private
sector and other countries

o Disseminating research findings and promoting/assisting research activities in
other organizations concerned with water resources projects

« Contributions to Bureau of Indian Standards and International Standards

Organization

o Carrying out basic and applied research to support the specific studies

* Contribution towards advancements in technology through participation in
various committees at National and State Levels
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A.

MAIN HIGHLIGHTS/ ACHIEVEMENTS (2020-21)

UNDERTAKING SPECIFIC RESEARCH STUDIES RELATING TO DEVELOPMENT OF WATER
RESOURCES, HYDRO POWER AND COASTAL PROJECTS

Applied research in water resources, hydropower and coastal engineering as one of the chief mandates
of CWPRS, at any given time, on an average about 200 site specific studies are in progress at the Research
Station under the seven major disciplines namely viz.. River Engineering, River and Reservoir Systems
Modelling, Reservoir and Appurtenant Structures, Coastal and Offshore Engineering, Foundation and
Structures, Applied Earth Sciences & Instrumentation, Calibration and testing of current meter and flow
meter. CWPRS completed 103 projects and conducted 20 Training Programmes and conferences during
the year 2020-21. A few important ones are briefly described below:

HYDRAULIC MODEL STUDIES FOR POWER HOUSE TAILRACE CHANNEL, SUBANSIRI LOWER H.E.
FPROJECT, ARUNACHAL PRADESH

Subansiri Lower HE Project is the biggest hydroelectric project undertaken in India so far and is a run-
of -river scheme on river Subansiri. Total generation capacity of the project is 2000 MW, The studies for
powerhouse tailrace joining works with river was referred by the Executive Director [DEE), NHPC for
conducting hydraulic model studies on 1:35 scale geometrically similar Froudian model. The studies
with the original and modified designs [(Alternative -1 and 2) of the tailrace channel were conducted. As
the performance of original and modified designs were not much satisfactorily, it was recommended to
further Hatten the slope of the TRC to improve the flow conditions. Accordingly additional hvdraulic
madel study on the existing physical model was under taken at CWFPRS for power house tailrace joining
with modified tailrace channel upstream slope 1V: 2H across all units as Alt {3). The modifications which
were sugpested were incorporated in the model as Alternative-3 along with the extreme left side
boundary as straight and right side curvilinear. The studies indicaved that the flow conditions in the tail
pool and over the weir for both Alternative 3 and Alternative 2 {modified] were comparable after the
introduction of guide plates in the scroll case. Velocities of flow In the tallrace channel over the welr
were measured and found it to be non-uniform over the entire length of the weir for various
combinations of power units in operation, Water surface fluctuations over the entire length of the weir
were almost negligible and no noticeable variation in the water surface was observed for various
comhbinations of power units in operation. As the flow conditions for both Alternatives viz. Alternative-
2[modified) and Alternative-3 were almost similar, either of the Alternatives was suggested to adopt as
per site constraints.

GEOTECHNICAL STUDIES FOR SEEPAGE AND STABILITY ANALYSIS OF ZONED EARTH DAM OF
ANJANAGIRI RESERVOIR, TELANGANA

Palamuru Kangareddy Lift Irrigation Scheme [PELIS) was proposed to irrigate 10 lakh acres of land in
five districts of Telangana state along with meeting drinking and industrial water requirements. The
project envisaged lifting 1.5 TMC water per day for 60 days [total 90 TMC) from foreshore of Srishailam
reservoir on Krishna River during flood season. The entire lift irrigation scheme consisted of a network
of & reservoirs with 5 stage lifting, feeder canals and tunnels. Package No. 2 of the project consists of

Anjanagici reservoir near village Kollapur in Nagarkurnool district. Total catchment area of Anjanagii
reservolr is 9864 sq.km and submergence area is 2465 acres. The reservoir was construceed wsing
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earthen bumnds in three reaches viz. Reach | (multi-zoned earth dam), RBeach 11 [rockfill dam) and Reach
HI [zoned earth dam ), The reservoir was confined by hills from chainage 3,375 km to 6,275 km (length
2.9 km} and from chainage 6.950 km to B.425 km (length 1.475 km). Due to non-availability of casing
s0ils in submergence area, original cross-section of the earth dam in Reach | is modified by designs wing
of Irrigation and CAD Department. The modified cross-section was multi zoned, with fives zones
constructed of different sofl types.

Three cross-sections viz. Section |- Ht. 57.575 m [Ch. 1.733 km to Ch.3.189 km], Section I- Ht 45.0 m
(Ch.0.967 km to Ch.1.733 km and Ch.3.189 km te Ch.3.286 km) and Section 1Il- Ht. 30.0 m (Ch. 0.0 km to
0.967 km} were analyzed. Seepage analysis using software PLAXIS 2D for steady state condition was
conducted to establish phreatic line, seepage discharge, pore pressures and hydraulic heads in various
zones of the dam. Results indicaved that total seepage discharge {dam body + foundation] works out to
be 06614 m3 S day/m, 04851 m3/day/m and 0.3237 m3/day/m for cross-sections 'I', 'II' and 101
respectively, It was observed that seepage quantity through foundation is 92% to 95% of total discharge.
For cross-section I’ and *II' discharge values were less than the specified upper permissible limit of 0.8
ma3/day/m. For cross-section ‘1’ the discharge was less than lower permissible limit of 0.4 m3 /day/m.
It was recommended to undertake appropriate foundation seepage remedial measures if stll lower
permissible values are decided upon by project authorities.

Results of slope stability analysis indicated that all dam cross-sections were safe with Factor of Safety
[F5) more than required values of 1.5 for steady seepage and 1.3 for sudden drawdown conditions as
per 15 7894:1975. Pseudo-static analysis for earthquake condition indicated that the dam is safe with F5
maore than required value of 1.0, Suitability of soils used for construction in various zones of the dam
was assessed based on 15 8826-1978. It was found that CH [(Highly compressible clay) type of soll used
in zone 2 as hearting material, SC (Clayey sand) soil used in zone 1 and SP (Poorly graded sand) soil
used in xone 5 as casing material were "lairly suitable® as per recommendations in 15 8826 : 1978, GW
[well graded gravel) and SW [Well graded sand) types of soil used in zone 5 were *very suitable’ for dam
construction. It was further recommended to design zone-1 and zone-3 /4 on upstream and downstream
sides as transition zones. It was suggested to install adequate monitoring devices on the dam viz
plezometers, V' notch weirs, etc along with appropriate drainage arcangements as per relevant 15 codes.
Regular dam monitoring and maintenance as per CWC guldelines was suggested.

DESK AND WAVE FLUME STUDIES FOR THE RESTORATION OF EXISTING BREAKWATER AT
BHAGWATI BUNDER PORT, RATNAGIRI, MAHARASHTRA

The Maharashtra Maritime Board had constructed breakwater of 457 m length for development of
Bhagwati Bunder Port, Batnagiri in 1973 and since then it has been serving the port by providing the
tranguil conditions in the harbour area. However, due to action of hostile forces of waves over the years
and being the flexible rubble mound structure, the breakwater has suffered considerable damage. In this
context, The Maharashtra Maritime Board has propased to restore the existing breakwater and also
extension for prevailing wave tranguility inside the harbour basin requested CWPRS to conduct studies
for design of restoration works. A conceptual design of breakwater was evolved based on the desk
studies. The design of cross-sections of breakwater at different bed levels with tetrapods in the armour.
The hreakwater from -0.0 to - 2.0 m bed level consists of 12 t tetrapods in the armour with 1:1.5 slope

on sea side for trunk and restoration of section. The secondary layer consists of 1 t to 2 t stones are
provided below the toe-berm on sea side. A 0.5 m thick & 6.0 m wide crest slab is provided at el. # 7.50m
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with the top of its parapet is fixed at el. + 9.00 m. the roundheads portion of breakwater at - 9.00 m bed
level of 15 t tetrapods in the armour on 1:1.5 slope on both the sides. The length and alignment of
breakwater arrived through Hydraulic studies. The layout consists of existing 457 m long breakwater
and about 200 m long extension of breakwater extending up to - 9.0 m.

The desk and wave flume were carried out to evolve the design cross-sections of restoration of existing
breakwater and also for proposed extension of breakwater have been evolved at various bed levels.
Based on the site specific data regarding bathymetry, wave conditions and tidal levels, conceptual design
of breakwaters /training bunds and bank protection were worked out using empirical methods,

The cross section consists of 12 t tetrapods in the armour layer from the root to -9 m bed level for trunk
portion, The section consists of 15 t tetrapods in the armour for roundhead portion of breakwater at -9
m bed level have been suggested. The hydraolic stability tests were conducted in the wave Mlume by
reproducing the sections to a Geometrically Similar [GS) model scale of 1:38. The sections were found
stable up to a significant wave height [Hs) of 5.0 m and design maximum breaking wave height of 6.35
m (H1/10), hence were recommended for construction.

3D STRESS ANALYSIS BY FEM OF SPILLWAY BLOCK NO. 15, MASSAN]ORE DAM, WEST BENGAL

Massanjore Dam constructed during 1951-1956 across Mayurakshi river in Dumka district, isa 47,25 m
high and 661.58 m long masonry gravity dam. The dam consists of Non-Overflow portion of length 1403
feet (435.86 m) and spillway portion of length 740 feet [ 22545 m) comprising of 24 Nos, of blocks
having 9 Nos. of overflow [spillway] portion and 15 Nos. non-overflow made up of with earthen Ranks
on either sides. Due to ageing effect, distresses have been developed in the dam in the form of seepage
and heavy leeching of cementitious material. The dam lies in Seismic Zone 1. To assess the structiral
safety of the dam, 3D stress analysis has been carried out for spillway block No. 15 of dam having
foundation gallery using in-zitu material properties by Finite Element Method as per 15:6512-1984 and
I5: 1893-1984 (revised in 2002 & 2016 respectively ). The earthquake forces have been considered based
on Westergaard's added mass theory. For carrying out 30 stress analysis, volume of ane spillway block
has been discretized into 94599 brick 8 noded solid elements using 89457 nodes using state of the art
ABAQUS Finite Element software by including all the details of foundation gallery. The maximum
principal stress of the order of 15.21 x104 Kg/m2 is found to develop at heel on upstream face under
load combination G and the minimum principal stress of the order of -22.22x104 kg/m2 under load
combination E [ most likely load comb. to occur] develops in the toe region of the dam. The maximum
displacements along three directions are 7.09 mm in x-direction for load combination E, -4.01 mm in y-
direction for load combination D, and 2.06 mm in 2-direction for load combination F. The tensile and
compressive stresses developed under all static load combinations are within allowable limits which
under earthquake load combinations stresses exceed allowable limits but volume under higher stresses
is very small hence, will not have any adverse effect on structural safety of the dam . Displacements are
also within acceptable limits indicating elastic behavior of the dam. Based on analysis of results, spillway
part of the dam has been observed to remain safe under all load combinations.
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DETERMINATION OF IN-SITU DENSITY BY NUCLEAR BOREHOLE LOGGING AT TEMGHAR DAM,
TAL. MULSHI DIST. PUNE, MAHARASHTRA

Temghar dam has been constructed across Mutha River in Pune district of Maharashtra during the
pericd March 1997- May 2010, The Dam is 86,63 m high and 1075 m long stone masonry dam,
comprised 72 m long spillway portion in the centre. The total utilization of 3.708 T.M.C. is planned for
this project. After completion of the project, leakages were observed In the dam which subsequently
increased to 2587 liters per second (Lps) during the year 2016, Accordingly, a4 committee of Panel of
experts was constituted to guide the field officers for execution of remedial measures and to review its
progress. The project authorities completed the preliminary grouting work and requested CWPRS to
carry out studies to determine the in situ density of the dam masonry. Therefore, it was proposed to
canduct nuclear density logging at borehole locations selected jointly by project authorities and CWPRS,
to estimate the in-situ density and identify weak zones I any, in the body of the dam. Nuclear density
lopging comprising gamma-gamma method was conducted in the five Nx (76 mm) size boreholes drilled
at selected locations in the dam body. The main use of gamma gamma logs is the measurement of bulk
density of the material surrounding the boreholes. Gamma-gamma logs are records of the intensity of
gamma radiation from a gamma source in the probe after it is back scattered and attenuated within the
borehole and surrounding rocks, The count rate responses recorded from gamma-gamma density logs
were converted to corresponding bulk density values using calibration curves obtained in the
laboratory. Based on the result of these studies, low density weak zones were identified in all the
boreholes. The results of the nuclear logging studies indicated that, in general. the density of masonry
varied from 1.14 gm/fem3 to 3.10 gm/cm3 and the zanes with below the design density values of 2.35
gmfem3 were identified as weak zones. It is recommended that proper remedial measures should be
carried out to strengthen the low density weak zones

MATHEMATICAL MODEL STUDIES FOR SIMULATION OF FLOW OVER SPILLWAY AERATOR USING
COMPUTATIONAL FLUID DYNAMICS (CFD) SOFTWARE ‘FLOW-3D' FOR SUBANSIRI LOWER H. E.
PROJECT, ARUNACHAL PRADESH /ASSAM

Subansiri Lower Project is located on River Subansiri on the border of the states of Arunachal Pradesh
and Assam. A surface power house has been proposed on the right side of spillway with an installed
capacity of 2000 MW (8 units of 250 MW each]. The spillway is designed to pass a maximum outflow
flond of 35,000 m3 /s at MWL EL 208.25 m through 9 spans of 11.5 m (W) X 14.0 m (H) with breast wall
and crest at EL145 m. Hydraulic model studies were conducted on 1:70 scale 2D sectional model and
1:90 scale 3D Comprehensive models for three different chutes namely 54 to 57, 53 & 58 and 51-52 & 59
with varying slope ending in ski-jump buckets to assess the performance of spillway for various ranges
of discharges under gated and ungated operating conditions, The design of spillway and energy
dissipator was finalised from the studies. Considering the possibility of occurrence of cavitation damage
of spillway surface due to high head and discharge intensity, it was proposed to provide the aerator an
the long chute to enhance the performance of spillway. Accordingly, studies were conducted on 1:25
scale 2-D sectional physical model with alternative designs of spillway aerators. Physical model studies
provided a good first hand information and insight in the hydrodynamic characteristics of aerator on
orifice spillway. Air concentration is one of the important parameter to be studied in finalizing the
design of aeration system for spillway aerator. However, this parameter could not be measured on
physical model due to non availability of instrumentation facility. Consequently, R&D work was taken
up using CFD software Flow-3D to finalise the design of aerator. Extensive parametric studies were
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carried out on physical and numerical models for various combinations of aerator designs. Based on the
findings, the design of aerator was fnalised and the original design of chute for different spillway
profiles was modified with provision of two aerators and air vents at different locations for satisfactory
performance of spillway.

SLOPE STABILITY ANALYSIS OF ROCK FALL AT PANSHET HYDRO POWER GENERATION STATION,
DISTRICT - PUNE, STATE - MAHARASHTRA

Panshet Dam (Tanajisagar Dam] dam was constructed in late 1950's on the Ambi river about 50 km
southwest of the Pune city. The reservoir caters for various purposes including hydro-power generation
(11 MW) during 8 months in Monsoon season. The power house was constructed by excavating basalt
rock about 20 to 25 m deep near downstream side of the dam. Power station building is situated below
ground level and flushed with vertical cliff of excavated rock. Rock fall was first observed in the rainy
season of year 2003 and subsequently every year rocks fall on the power house bullding.

Studies were undertaken to assess the slope stability of rock outcrop in the vicinity of power house using
software Midas GTS NX. The software was used to analvse 12 cross sections of the slope with in-situ
properties of rock mass. The studies indicated maximum values of displacements at the top of rock cliff
as 1.58, 0.78, 0.81, 1.00, 1.23, 0.96, 1.36, 1.10, 0.94, 1.10, 1.19, and 0.77 m. These displacement values
are on higher side requiring urgent remedial measures, Variows remedial alternatives were considered
in the study. The slope stabilization in the form of providing anchors of diameter 32 mm having a length
of 5 m, at a spacing of 3.5 m center to centre throughout the face of slope along with shorterete of
thickness 100 mm was found to be effective to control rock fall and cost effective. The studies conducted
with the remedial measure arrived at has indicated a reduced maximum displacement value of about
13.66 mm cnly along the cliff of rock. It was also suggested to reduce anchor spacing to account for the
uneven surface. The drill hole length of 5 m shall be increased until the unbroken homogeneous core of
minimum 10 cm has been extracted. Minimum anchor bond length should be 2 m or else anchor bar drill
hole should be grouted fully. Wire Mesh is useful for supporting small pieces of broken rock. In addition
to the anchor bolts, shorterete has been recommended to be provided along with galvanized steel mesh
at the face of rock cliff with a cover of 20 mm.

B. TRAINING AND DISSEMINATING RESEARCH FINDINGS

* Training Programmes /Seminars /Conferences attended - 23 Nos.
* Training Programmes/ Conferences organized = 20 Nos.
* Reports Submitted . 103 Mos.

Paper Published (Journals/ Conferences) - 75 Nos.
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FROM THE DIRECTOR’S DESK

I am delighled lo presenl the Aunual Beport for the year 2020-21, highlighting the aclivities and
achievements of CIWPRS,

Central Water & Power Research Station is a prenvier research institute in the field of lypdraulics in the
country. s foundalion stone was lavd in the year 1916 lo caler need of vesearch and development in
hiydraulics and allied disciplines to encounter the problems in the water sector in the country. Singe its
inceplion, CWPRS las made tremendous progress i ils vesearch capabililies and reached i posilion of
pride for providing environment friendly and techno viable solutions to its clients.

! am extremely grateful to the Departent of Water Resources, River Development and Ganga
Rejuvenalion, Minislry of Jal Shokti for their conlinuous support and providing enough latilude
tiroughout the journey of CWPRS. [ alse would like to extend my thanks fo all the Clientele in India and
across (he World for shiowing belief and being with CWPRS for all lhese years.

As a leading hydraulic research institule, CWPRS continues to provide R&D and consultancy support
using physical models, mathematical models and field and luboratory experiments with distinct adoan tage
in providing single window solihons fo problems ivolvmg malliple disciplines.

This year was very difficult for us and also for the entire world due to pandennic posed by COVID-139.
Deespite of if, we stood together with fimitless spirit and worked harder towards vision and mission of our
organization lo further excel and lo deliver winnlerrupled services for our cleenlele,

CWPRS las alse been part of Gevernment of India’s flagship projects viz. National Hydrology Project
(NHP) and Dam Relabilitalion and Inprovement Project (DRIP) and considerable progress Ias been
aclieved during the year.

| take thrs ppportunity to appreciate the relentless efforts and dedication of all the scentists, engmeers and
employees of CWPRS for always made ws stand out lo our clients with their extensive knowledge and
professionalism. | am sure thal, we would endeavor further to provide service Hwough research by
adapling lalest vesearch developments.
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Being the research driven institute Applied Research las been the strongest tool of CWPRS in hydranlics
[ield. We take chellenges posed by abruplly changing world as an opporlunily lo sirengllien our mission
and provide solutions by using mmmovative research methodology.

This reporl provides an insight indo the functions and activities of organization and its conltribution in
the development and managemenlt of waler resources, river braining works, hydroelectric thermal/nuclear
pewer, and design of coastal and effshore engineering structures and port layouts.

Deering this financial year 2020-20217 applied research projecis were compleled in the areas of seven major
disciplines of CWPRS. Dissemination of knowledge and research findings through research publications,
participating tn technical events, imparting troining progroms on specialized lopics and delivering
inviled lectures al different organizalions is a significant mandate of CWPRS.

With the specific atm te transform CWPRS inte centre for excellence, we have an exciting journey ahead.
e Dappry lo be part of and leading this jorerney.

AK. AGRAWAL
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ABOUT THE INSTITUTE

GENERAL

The Central Water and Power Research Station [CWFPRS), Pune, established in 1916 by the then Bombay
Presidency as a Special lerigation District, is the leading national hydraulic research institute under the
Ministry of Jal Shakti, Department of Water Resources, River Development and Ganga Rejuvenation (Mo]S,
DoWR, RDEGR), New Delhl In its early days of formation, this institute plaved important role by
conducting outstanding research work for the Sukkar Barrage in Sind, the largest irrigation project in the
world (1927 to 1932). Recognizing its role in the systematic study of various phases of water flow,
in:Euding fAoods, the institution was taken over by the Government of India in 19236, With the dawn of
independence, and launching of planned development of water resources of the nation, CWPRS became
the principal central agency to cater to the research and development [R&D) needs of hydraulics and allied
disciplines for evolving safe and economical designs of hydraulic structures involved in water resources
projects, river engineering. power generation and coastal engineering projects. The research actlvities at
CWPRS can be grouped into seven major disciplines as listed below.

v

River Engineering

River and Reservair Systems Modelling

Reservoir and Appurtenant Structures

Coastal and Offshore Engineering

Foundation and Structures

Applied Earth Sciences

Instrumentation, Calibration and Testing Facilities

v v W

YyYYw

Advisory services are offered to the government within the sphere of its activities by participation in
various expert committees. The solutions offered by CWPRS are based on the investigations from physical
and mathematical models, field investigations coupled with desk studies or from a combination of thege.
The institution also carries out collection and analvsis of fleld/ prototype data on a variety of engineering,
hydraulic and environmental parameters. Disseminating the research findings amongst hydraulic research
fraternity. and promoting research activities at other institutions by imparting training to their research
manpower, are also u ndertaken.

Today, as a part of the Ministry of Jal S3hakti, Department of Water Resources, River Development and
Ganga Rejuvenation (Mo]S, DoWR, RDEGR). the mandate of the institution encompasses undertaking
specific research studies supported by necessary basic research. Comprehensive R&D support is offered
to a variety of projects in fields as diverse as river training and bank protection measures, hydraulic design
of bridges and barrages, flood forecasting, dam break analysis, water quality analysis of river and reservoir
systems, design of spillways and energy dissipaters, analysis of water conductor and tail race system,
optimization of the design and layout of ports and harbours suggesting coastal protection measures based
on locally available materials, investigations for foundations of hydraulic structures, analysis of structures
subjected to various static and dynamic loads, applied earth sciences studies for the sites of hydro-electric
and other projects, calibration of current meters and flow meters, testing of pumps and turbines and
instrumentation for dams.

i
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CWPRS campus, situated downstream of Khadakwasla dam in South Westerly part of Pune, ocoupies an
arca of about 450 acres, where major research infrastructure available includes water re-circulation
system for physical models, workshop, library, computers and communication facilities, auditorium and
housing facilities. CWPRS has been recognized as the regional laboratory of the Economic and Social
Commission for Asia and the Pacific (ESCAP] since 197 1. The institution, with mult -disciplinary approach
in its activities, thus represents unique services available to the country and the ESCAP region,

ORGANIZATIONAL SET-UP

CWPRS is a subordinate office of DoWR, RDE&EGR. The Director is the Head of the Organization designated
as Head of the Department. Additional Director monktors the overall technical activities of the office, The
total sanctioned staff strength of CWPRS is 1,087, The rescarch cadre, comprising of Director, Additional
Director, Scientist-E, Scientist-0, Scientist-C, Scientist-B, Assistant Research Officer [ARO) and Research
Assistant [RA] has a sanctioned strength of 319 personnel The other supporting staff to the tune of 768
includes technical, auxiliary technical, administration, accounts and ancillary services. The Governing
Council [GC), under the Chairmanship of the Secretary, DoWR, RD&GR and the Technical Advisory
Committee [TAC) under the Chairmanship of the Chairman, Central Water Commission render adwvice to
the Ministry regarding functioning of CWPRS,

GOVERNING COUNCIL

The GC functions as an overall policy making body for CWPRS under the Chairmanship of the Secretary,
DoWR, RDEGR. The GC comprises members from the Finance and Administrative Wings of DoWR,
Planning Commission, User Organizatons, State Governments and Non-Government Officials. Apart from
laying down broad policy guidelines, the GC monitors the overall progress and performance of the
institution. Other functions of GC include scrutiny and monitoring of expansion programs, annual and five-
year plans, budgetary allocations, creation and abolition of work disciplines, review of manpower
requirements and delegation of additonal powers,

TECHNICAL ADVISORY COMMITTEE

The TAC, chaired by the Chairman, Central Water Commission, is primarily intended to assist the GC in the
matters of R&D and associated technical programs. The Committes, inter alia, scrutinizes and recommends
the expansion and research proposals under the five-year plans, suggests programs for training of
manpower and provides guidance in formulation of collaborative arrangements and Memoranda of
Understanding with other agencies/ institutions.

i
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ORGANIZATIONAL SETUP

CENTRAL WATER & POWER RESEARCH STATION
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BUDGET AND FINANCE

1. Plan Schemes

The main purpose of Plan Schemes is to develop and strengthen the research infrastructure at CWPRS for
serving the nation throwgh research more efficiently and effectively. The following scheme was under
implementation at the institution during 2020-21.

P, ...\ o SO s
RED Programme in Water Sector under Mo)5,
Dept. of WR, RDEGR- CWPRS component

374 Crore

During 2020-21 the following important activities were undertaken under the above-mentioned scheme, R&D
in Water Sector, Ministry of jal Shakti, Department of Water Resources, River Development and Ganga
Rejuvenation - R&D in Apex erganizations = CWPRS component.

Objectives: Under the Plan scheme "RED Programme in Water Sector”, CWPRS has mainly aimed at
strengthening and modernization of its laboratories, instruments, and infrastructure facilities. Other major
ibems include ICT, Training and Dissemination, Basic Research and Mathematical Modelling Soltwares etc.

Activities: During 2020-21, with a budget outlay of Rs 3.74 Cr., major activities undertaken included:
(i} Infrastructure: [Ks.1.55 Cr)

*  [Ks.0.22 Cr) Providing Pump sets for centralized experimental facilities of river engineering studies
at REG hangar.

" [Rs. 0.25 Cr) Construction of Sump and Pump House including return channel for hangar of River

Engineering division.

[Bs. 0.19 Cr) Benovation of different office buildings, hangars and laboratories.

(Rs. 0.21 Cr) Re-carpeting of existing road (Gate No.1 to Gate Mo, 2] at Office premises.

(Rs. 0.40 Cr) Maintenance of Garden area attached to Office complex and Guest House area for CWPRS.

(Rs. 0.28 C ) Renovation and up-gradation of residential quarters at CWFPRS.

(ii) Machinery & Equipments (Rs. 1.01 Cr)

(A= 0.08 Cr) Up-gradation of MIKE Software.
(Rs 0,21 Cr) 48 Channel high resolution engineering seismograph with acoessories processing and
interpretation software.
= [Rs 0.35 Cr) 24 Channel and 12 Channel Hydrophoene chains,
* [Rs 0.16 Cr) Servo Controlled UFTM 100 Ton.
=  [Rs 0.01 Cr) Vibration Machine for casting of Cement Mortar Cubes with Moulding Cubes,
[Rs. 0.01 Cr) Equipments for Testing Self Compacting Concrete.
[Rs. 0.02 Cr) Constant Temperature Water Bath for determination of coefficient of thermal expansion
of concrete in laboratory.
(Rs. 0.13 Cr) Portable Core Drilling Machine with accessories.
(Rs. 0.04 Cr) Procurement of 5 KVA UPS,
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[iii} Operating Cost [Rs.1.12 Cr): Expenses for operating cost of electrical usage charges, expenses towanids
domestic/ foreign travel, training and dissemination, basic research, outsourcing of security of office /
residential complex and house-keeping tasks etc.

2. Non-Plan Budget

The non-plan budget and expenditure details for the year 2020-21 are given below:

Item/ Head 2020-21 (Crore)
Final Estimate Actual Expenditure
Salary 74.00 64.36
_HT:n-s;Ianr B 04.21 3.39 i
Total (Gross) 78.21 67.75
Recovery 13.10 07.56
Met 065.11 60,19
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STAFF WELFARE ACTIVITIES

1. Minority Wellare

The recruitment of personnel from minority community and representation of minorities in Selection
Committees,/Boards is monitored in accordance with guidelines issued by the ecstwhile Ministry ol Welfare
[present Ministry of Social justice and empowerment] im March 1990. Three minority officials are
appointed at CWPRS during April 2016 to March 2017,

2. Monitoring of Reservation for physically handicapped

Reservation for physically handicapped persons is being done to ensure fulfillment of three percent [3%]
quota as stipulated. At present, a total 24 persons with disabilities are working in the Research Station with
03, 06 and 15 in group A, B and C respectively. Benefits earmarked like Transport Allowance, Concessions
regarding Recrultment fees, Professional Tax exemptions etc. are provided as per Government instructions.
Slope ladders and special washrooms are being provided in Research Station wherever possible.

Group Fosition as on 314 March 2021
! PH
A ' 03
E LLE]
. [+ 15
; Total | 24

3. Monitoring of Reservations for SC/ST/0BC

Monitoring of the recruitment of candidates form SC/5T/OBC category is made following the guidelines
izsued from time to time. Shri. A. V. Mahalingaiah, Scientist "E' guides the overall matters in this regard as
Liaison Officer. A summary of posts filled from SC/ST/OBC categories are given below.

Group Position as on 31* March 2021
SC ST 0BC UR
A 20 | 07 21 91
B 33 i 11 41 114
G ] 63 5 31 : 73 186
Total 116 | 49 135 391

4. Preservation and Enforcement of Right to Gender Equality of Working Women

There are Ave members in the committes for Preservation and Enforcement of Right to Gender Equality of
Working Women with the composition of the committee as per the guidelines issued by the Honorable
Supreme Court of India. Dr. (Mrs.) Neena Issac, Scientist ‘E' is the Chairperson of the committee. Meetings
of the committee are held regularly. No complaints were received during 2020-2021.
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VIGILANCE AND DISCIPLINARY CASES

The Vigilance fdisciplinary cases, and related complaints concerning officers and staff of CWPRS, received prompt

attention during 2020-21. Break up of vigilance and disciplinary cases in respect of different categories of staff, is
mentioned below in Tables 1 & 1 respectively.

Tahle -1 - Vigilance Cases

SL.No. Particulars Group "A' &°'B’ Group "C'
1 | No.of cases pending in the beginning of the year 01 00
‘2 No.of cases added during the year 00 00
3 No, of cases disposed of during the year i 00
4 Mo, of cases pending at the end of the year 01 00

Table-1l = Disciplinary Cases where the Director, CWPRS, is the Disciplinary Authority

SLNo. | Particulars [Categories of uFHi:ers',;l‘sl;alﬂ
Group A’ ' Group'B* | Group G
1 Mo. of cases pending in the beginning of the NA 0 0
year
2 No. of cases added during the year NA 01 0
3 Mo, of cases disposed of during the year MNA 0 0
4 | No. of cases pen-l:l-iﬁg at the end of the year NA . o1 0

As part of a vigilance awareness programme, Vigilance Awareness Week was observed at Central Water and
Power Rescarch Station [CWPRS), Pune, from 27 October to 2nd November 2020

Insuguration of the Vigllanes Awarensss Woek

Guest Lecture by Shri Rajiv Eumar, DSP, CBI, ACB,
2020 on 27.10.2020

Pune at CWIPRES on 02.11.2020 on the Theme
Wigilant Indla - Prosperous India’

oy - D
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RTI ACT, GRIEVANCES REDRESSAL MECHANISM AND CITIZEN'S CHARTER

1. RTIAct

Under the provisions of Section 4 (b) of RT1 Act 2005, manual giving suo-moto information on CWPRS has
been published on the Website www.cwprs.govin as a part of implementation of the act. The manual is
periodically being updated,

Further, all efforts are being taken to administer and implement the act. The citizens are also given guidance
in obtaining information under the act. The names, addresses, and other details regarding the Appellate

Authority, Public Information Officer, Transparency Officer and Nodal Officer are given below.

| Appellate Authority | Shri A. K. Agrawal

Director, CWPRS, Pune 411024
Tel, : 020-24380552
e-mail: director@cwprs.gov.in

Public Information Officer | Shri Y. N. Srivastava
Scientist-E, CWPRS, Pune 411024
Tel:020-24103341
e-mail: srivastavayn@owprs.govin / ynscwpra@gemall.com

Transparency Officer shri A. K. Agrawal
Sclentist-E, CWPRS, Pune 411024
Tel:020-24103455; e-mail: akhilesh196 1 gmail.com /
agrawal_ak@hcwpragov.in

Nodal Officer | Shri Y. N. Srivastava
Grientist-E, CWIPRS, Pune 411 024
Tel: 020-24103341
e-mail: srivastava yni@ewprsgov.in / ynsewpra@gmail.com

The Department of Personnel and Training (DoPT) has launched a web portal "RTI Onling” with URL
https:/ frtionline.gov.in/RTIMIS for receiving and processing RT1 applications, appeals online, with the facility
to align all the Public Authorities [PAs) of Gevernment of India.

Az per the directives, CWPRS has aligned with this RTI-M15 online portal of DoPT and started processing of all
requests for seeking information under RTI Act, appeals through RT1-MI5 portal. All requests which have been
received manually are also being processed and disposed off through the RTI-MIS online portal.

As per the requirements of this online RTI-MIS system, user accounts have been created for Nodal Officer
(RTT), CPI10, FAA and five Deemed Public Information Officers (DPIOs).
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Information on requests and appeals handled under the act during 2020-21 is summarized below.

Opening Heceived during | No. of cases | Decisions Decisions
balance as = 2020-21 | transferred | where where
on [including cases | to other requests;’ requests;
1/04/2020  transferred to | Public appeals appeals
other Public | Authorities | rejected and accepted and
Authority) | disposed off disposed off
Reguests 25 | 129 | 1 0 129
First [
Appeals | ° oI : . ® ?
Amount of Charges Collected [Rs)
Registration fee Additional fee & any other Pl F e
amount charges
100- | 576/- Nil

2. Grievance Redressal Mechanism

A Grievance Cell under the chairmanship of Dr. |. D, Agrawal, Scientist-E, functions with the objective of looking
into the grievances and for their redressal. The relevant data pertaining to cases handled during 2020-21 is
given below:

| Grievance cases pending as on 31 March 2020 02

| Cases received du ring 1* April 2020 to 31 March 2021 29 |
| Cases disposed off during 1+ April 2020 to 31% March 2021 I 29 i
| Cases pending as on 31% March 2021 02 |

The Centralised Public Grievance Redress and Monitoring System [CPGRAMS), the web-based portal that
enables an Indian citizen to lodge a complaint from anywhere and anytime directly, has been implemented at
CWPRS. Periodical updating of the entries are being carried out and relevant reports are submitted monthly,
quartery, half yearly and yearly.

3. Cititzen's Charter

The Citizen's Charter in respect of CWPRS, formulated by a Task Force specially constituted for the purpose,
has been subsequently upgraded/ revised/ medified in pursuance of related instructions/communications
from the Ministry from time to time, including the 7-step model for "Sevottam for Citizen Centricity in
administration’ as per relevant instructions of DARPG. The main components of the Citizen's Charter include:
Vision and mission statement, details of business transacted and customers/ clients, service provided by the
organization, details of grievances redress mechanism in place and expectations from clients. Presently the
Charter is in the process of getting formal approval from Mojs, Dept. of WR, RDEGR.

1]
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IMPORTANT VISITORS

Shiri Sanjay Sethi, Chalrman, INPT, Shri Umesh Wagh, Dy. Chairman along with Higher OHicials visited CWPRS. Pune
an 12022021

N 3 i
— . -y 1| el il I ol o

Shri B K. Chaudhary, Director {Technical), Punatsangchhu H.E. Project, Bhutan visited CWPRS, Pune on 26002 2021
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IMPORTANT EVENTS
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afafiy st areies BH WA F Y m’r'ﬁm Ef!'ﬂ' Vigilance Awareness Weook was obsorved at CWPRS,
r=tay w1 =< faw wome wden, 14™ faay 2020 Pune during 27th October - ZndNovember, 2020

Celebrated “Constitution Day” on 26" November 2020 at Celebrated 728™ Republic Day at CWPRS, Pune
CWPRS, Pung

Wiy o afty Firgga srqeiem wmen, gt & 19 a0 2021 Celebrated “Warld Water Day”™ on 22nd March 2021 at
W -yTra W g °E e G @ o e g dt CWPRS, Pune
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PART-II

RESEARCH &
DEVELOPMENT
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BACKGROUND

CWPRS is mainly engaged in project specific research to evolve safe and cost-effective designs of hyvdraulic
structures involved in development of water resources, river engineering. power plants, and coastal
engineering projects. Physical and mathematical model studies coupled with field and laboratory experiments
are carried out for this purpose in the seven major arecas of expertise of CWPRS as follows:

1. River Engineering: River Engineering mainly deals with river training and bank protection warks, hydraulic design
of barrages and bridges, and location and design of water Intakes using morphological studées, Fleld studies for
measuring water and sediment discharge in rivers and canals are also conducted.

2. River and Reservoir Systems Modelling: Hydrologic and meteorelogic studies are conducted to estimate extreme
valuez of various parameters such as rainfall, temperature and humidity. Flood estimation and forecast, reservoir
sedimentation and water quality studies are carried out using mathematical models and lield surveys.

3. Reservoir and Appurtenant Structures: Spillways and Energy Dissipators are studied on physical models, Witer
conductor systems including head race and tail race channels ftunnels and surge shafts are studied on bath physical and
mathematical models. Studies are carmied out an physical models for desilting basins, sedimentation and Mushing through
reservoirs, sediment exclusion devices. Sedimentation in reservoirs is also assessed through remote sensing,

4, Coastal and Ofshore Engincering: This discipline deals with optimization of location, length and alignment of
breakweaters, |etties, berths, approach channel, turming circle ete. for development of ports and harbours. Estimation of
siltation in harbours, their disposal and sand bypassing, location of sand trap and hot water recirculation studies are
carried out using both physical and mathematical models. Suggesting suitable coastal pratection measures hased on
leecally available materials is an important activity of the group.

5. Foundation and Structures: Laboratory and field tests are carried out to determine soil, rock and concrete properties,
Mathematical modelling as well as experimental studles are conducted for studying the stability and structhural safety of
dams and appurtenant structures. Field studies are carried out Tor assessing the health of hydradlic structures and
suggesting suitable repalring measures,

6. Applicd Earth Sciences: Scismic surveillance of river-valley projects, asscssment of site-specific design seismic
parameters, controlled blasting studies tor civil engineering construction sites, evaluation af quality of concrete and
masonry |5 done by non-destructive methods and estimation of elastic properties for foundation of massive struciures
for geaphysical methods are the main activities of this group.

7. Instrumentation, Calibration and Testing Facilities: Hydraulic Instrumentation is used for data collection on
physical hydraulic models, Field data collection is carded out on coastal parameters like water level, velocity, wave=
height cte. A Random Sea Wave Generation [RSWG) system s used for wave Mlumes and basins, Dam instrumentation is
provided on prototype. Current meter and flow meter calibration facilitics are also available, which are used extensively,

This section first gives the list of 103 technical reports submitted during the year. and then presents the summaries of
the studies carried out in the above seven disciplines.

21
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LIST OF TECHNICAL REPORTS SUBMITTED

51 No. Title Division Report

MNumber
. | Mathematical Model Studies to assess the impact of construction of | PH-I 5808

proposed berth and dredging of approach channel in hydrodynamics |
and sedimentation at old Mangalore Port, Karnataka,

5 | 3D Stress Analysis by FEM of spillway Block No. 15 Massanjore Dam,  SMA 5809
* | West Bengal.,

3 Desk studies for the design of coastal protection work near Sasihithlu, | CHS-II 5810
" | Dakshina Kannada Dist., Karnataka. [

4 Testing of transit time fAow meters in open channel at CWPRS | HAPT 5811
| Mechatronics systems Pvt Ltd , Pune.

5 Estimation of site specific seismic design parameters for Khudla ES 5812
" | Reservolr Scheme |harkhand.

i 6. | Study of shoreline Erosion along the Kerala Coast using Remote Sensing .~ RSA | 5813

| Techniques, Kerala.

7 Additional Review of Storm water drainage studies for Navi Mumbai | DMP 5814
© | International Airport (NMIA), Navi Mumbai.

8 Desk Studies for the design of coastal protection near Hosabettu CHS-1 5815
" | Dakshina Kannada Dist. Karnataka

g Performance testing of Paddle wheel current meters for Bharat CMC 5817
* | Electronics Limited, Pune

10 Mathematical model studies for the assessment of wave tranquility and | MMCE-II 5818

“| shoreline changes for the development of passenger Jetty at
Kalingapathnam, Bheemunipatnam, Kakinada and Mypadu in Andhra |
Pradesh for APTDC

11 Desk and wave Mumes studies for the design of coastal protection works | CHS 5219

| at Vakalpudi-Edatam state highway in East Godavari Dist. Andhra |
Pradesh,

17 | Desk and wave flume studies for the design of breakwaters for the CHS | 5820
"| development of private Port at Honnavar, Uttara Kannada Dist
Karnataka.

Desk studies Filr_ti:?ae_sign of bank protection works to Varoli river near BE 5821

13.
village Bhati-Karambeli Dist. Valsad, Gujarat.

‘ 14 Mathematical Model Studies for hydrodynamics, sediment transport and PH-11 5822
" | dispersion of dre:liﬂi material for the proposed Development of Marine |
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Infrastructure of Mazgaon Dock Shipbuilders Limited, Mhava Yard,
Mumbai.
15 Hydraulic Model Studies for Additional Spillway of Hirakud Dam, Odisha SED 5823
| 1:100 scale 2-D Comprehensive Model.
16.| Mathematical Model Studies for hydrodynamics and siltation for — PH-III 5824
"| deepening and widening of main navigational channel {Phase-1[) for JN
Fort.
17 Terms of relerence for Real Time Stream Now forecasting and reservoir . CFI-DAS 5825
| operation system for Indirasagar & Omkareshwar Reservoirs in
MNarmada Basin, Madhya Pradesh.
18 Seismic Hazard Assessment of North and Morth East India under [IEIIi", [ ES 5826
| CWC, Delhi.
19 Mathematical Model Studies for Hydrodynamics and siltation for the MMCE-H 2827
"| proposed Eastern Breakwater at Porbandar, Gujarat.
20 Mathematical model studies to evaluate hydrodynamics and | MMCE-N SEIs
"| sedimentation of ICG Jetty at Porbandar Gujarat.
i 21 Estimation of sTre-spedTlc Seismic :fes!_gn for Jamunia Jn'tgatTnn' [ ES 5829
*| Schemes, Tharkhand,
! 53 | Mathematical Model Studies for Assessment of Wave Tranquility for PH-l | 5830 |
°| Proposed Berth at 0ld Mangalore Port, Karnataka.
23 Desk studies for ship mooring analysis for the proposed development of MMCE-II 5831
" | outer harbor at Paradip Port, Odisha.
24 Mathematical Model Smudies for Shoreline Changes for 2+ stage PH-1 o832
| Development of Karwar Port, Karnataka.
25 Hydraulic Model Studies for Pakal dul H.E. project, J&K, 1; 70 Scale 3-D | SED 5833
| Comprehensive Model.
26 :f.;eﬁter.l.:r-tlra.l- 51.'u.:ii|=_l; fn-r SEEpapge and 5l:a|-:|1.1!".t:.r an:ul.:.r.-iis nt: mneﬂ .eart.l'l | .G.I.E-Il- : 5.3.3-.4. i
"| dam of Anjanagiri reservoir, Telangana.
37 i Bathymetry Survey of Singda Reservoir in Manipur State under National | INST-11 5835
" | Hydrology Project (NHP).
24 Slope stability analysis of rock fall at Panshet Hydro Power Generation GE-1 5836
*| Station, District- Pune, State — Maharashtra.
29 Morphological changes around Sogal channel in the approaches to PEi=1 SB37
| Deendaval Port (Kandla) during 2011-2018,
20 Desk studies for evolving suitable flood protection/anti-erosion ' KH 5838
| measures in Nuegal khad to rehabilitate forest area along Saurav Van
Vihar, Palampur, Himachal Pradesh.
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31 Mathematical Model Studies for hydrodvnamics and sedimentationn  MMCE-II 5839
" | aspects for M/s EBTL Hagzira, Gujarat.

32 Nuclear Borehole Logging for determination of in-situ density at IH S840
| Temghar Dam Project, Maharashtra.

33, | Slope stability analysis on LHS and RHS hill slope of Insuli Border Check | GE-I 5841

“"| post, Banda.

54 | Desk and wave Mume studies for the design of coastal Protection work | CHS-1 | 5842
*| at Ross Island in Port Blair, A&N Island,

15 Dam Break analysis and Inputs for Emergency Action Plan for Baswapur DMP 5843
| Reservoir, near Baswapur village, Yadadri, Telengana.

36 3-D stress analysis by FEM of spillway Block No. 9 Lower Tapi Dam SMA 2844
“| [Padalse Dam] Jalgaon, Maharashtra,

37 Mathematical Model studies for wave tranguility and Shoreline changes MMCE-[I 5845
°| due to Reclamation proposed by M/S EETL at Hazira, Gujrat. [

18 ‘Desk and wave flume studies for the restoration and d_ﬁ-ign_nl' CHS-I1 . 5B46
"| breakwaters for the fishing harbor at Veraval, Gujarat.

19 Revised Mathematical Model Studies For Flood Protection Measures of | R 5847
| river Markanda from Rukhri to Kala Amb in tehsil Nahan Dist. Sirmour,

Himachal Pradesh.

4o, | Performance testing of sample submersible pump sets for Irrigation and HMC 5848
*| water Resources Department, Uttar Pradesh, Lucknow, 2019-2020.

11 Confidentlal Hydro- 5849
’ meteorology

43 | Mathematical Model studies on hydrodynamics and Sedimentation for PH-I 5850
*| demolition of retaining wall at Marriot Hotel, Goa.

43, Confidential PH-II 5851

44 Mathematical Model studies for wave tranquility and shoreline MMCE-1I 5852
"| evolution for development of fisheries harbor at Murdeshwar,

Karnataka.

45 Bathymetry Survey of I'Ihuup_um Reservior in H:l_ﬁ-lpur State under Hyd- Inst 5853
| National Hydrology Project (NHP).

46 Desk and wave flume studies for the design of breakwater for the CHS-1I 5854
" | development of Fishery harbor at Murudeshwar, Karnataka.

47| Hydraulic Model Studies for spillway of Kiru HE. Project, Jammu & SED 5855
| Kashmir, 1:50 scale 2-D Sectional Model.

- Sub bottom Seismic Profiling Studies at Nhava Yard for M/s Mazagon | Geophysics | 5856
"| Dock Shipbuilders Ltd. Mumbai, Maharashtra.

24
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49 Hydraulic Model Studies of Jigaon Dam spillway Maharashtra, 1:100 SED SELT
"| Scale, 3-D Comprehensive Model.
50 Mathematical Model Studies for simulation of flow over spillway aerator SED 5858
"| using c¢omputational fluid dynamics [CFD) software flow 3-D for
Subansiri lower 1LE. Project, Arunachal Pradesh.
51 Desk studies for the'aeélﬁn of coastal Protection work at Ku ﬁ&apur and | CHS-II ‘5859
7| Kaup Taluka in Udupi district, Karnataka.
52 Mathematical Model studies for ship maneuvering for the proposed 1 PH-1 S860
| Development of coastal Berth at old Mangalore Port, Karnataka.
53 Mathematical Model studies for wave hind casting and storm surge | PH=I 5861
" | analysis at Radio club near Gateway of India, Mumbai.
54 Hydraulic Model studies of upper and lower intake for Kundah Pumped ' HMC 5862
*| storage hydro electric Project[4 x125 mw) for TANGEDCO, Tamil Nadu.
5 Dam Break studies and Emergency planning for Khadakwasla Irrigation DMP SB63
°| system, Dist. Pune, Maharashtra.
56 Mathematical Model studies for wave tranquility for proposed PEE=1 SH64
| Development of Passenger |etty near Radio Club Mumbai, Maharashtra.
57 Mathematical Model studies fl:IT“h:.fdl.‘l‘!.lj}‘I'lim-il:E and sedimentation for | PH-I 5865
"| development of passenger jetty at Mandwa, Maharashtra for M/s MMB.
58 Physical Model studies for wave tranguility for development af jetty 1 PH-1 SHA6
“| cruise terminal at Bhagwati Bunder in Ratnagiri Dist. Maharashtra for
M/5 MMR.
g Analysis and Interpretation of seismological data for Indira Sagar Power j E5 5867
*| station M.P. [ Period Jan 2016+ Dec 2016).
o, | Mathematical Model studies for hydrodynamics and sedimentation for | PH-1 5868
*| design of Passenger jetty near Radio club, Mumbai.
61 Analysis and Interpretation of Instrumentation Data of Power House for SMA 5869
"| the period Jan 2019 to Dec 2019, Indira Sagar IL.E. project, M_P.
62| Hydraulic Model studies for Modified Design of spillway and Energy ~ SED 5870
" | Dissipater [ Stilling Basin with Apron level 1257 M) of Devsari H.E.
Project, Uttarakhand; 1:40 Scale 2-D sectional Model.
g3 | Numerical and Physical Model studies for elimination of desiliting basins HAPT 5871
| in hydroelectric projects by sediment Management through reservoir
operation technigques,
64 Mathematical Model Studies for wave tranguility and shoreline | PH-I 5872

| evolution for development of fish landing centre at Shirror, Alvegadde

Uckdpi, Karnataka.
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65 Mathematical Model Studies for Surge analysis of the rising main of | Pump House SET3
“| Tukai Lift Irrigation Scheme, Taluka: Karjat, District: Ahmednagar, | Section
Maharashitra.
;' | Hydraulic Model Studies for proposed RRTS bridge across river Hindon |~ RH 5874
"| upstream of Hindon Barrage in Ghaziabad, U.P.
&7 Mathematical Model Studies for surge analysis of Modified Hanbarwadi | Pump House 5875
"| Lift Irrigation scheme, Karad Taluka, Satara District, Maharashtra. Section
68 Bathymetry and Sedimentation studies of Mahi Bajaj Sagar Dam, ' HI a876
"| Banswara, Rajasthan.
&9 Bathymetry survey of Khuga Reservoir in Manipur state under National Hi-1l 5877
| Hydrology Project [NHP).
70 Estimation of Site-Specific seismic Design parameters for Jiha Kathapur E5 5878
*| Lift lrrigation Project, Satara, Maharashtra.
71| Prag Evaluation of Coral Reef monitoring Robot [EﬁﬂT] for National CMS 5879
*| Institute of Oceanography, Goa.
72 Cross Hole Seismic tomography studies at Warna Dam, Maharashtra. ES 5880
73 Traffic Vibration Measurement Studies on Concrete Gravity Dam of VT SEE1
| Umiam Stage -1 Hydro electric project Me. P.G.C.L, Meghalaya.
74 Confidential PH-II 5882
?5; Hydraulic Model Studies for Spillway and energy dissipator Arun-3 H.E. [ SED 5883
Project Nepal 1:70 scale 3-D comprehensive model,
76. “I_-I-?'-l:lrulag?ﬂ"ﬁ.tudies for the pmprn-ﬁeanitiver front Development along | HMET can4
River Howrah in Agratala, Tripura.
77 Mathematical Model Studies for evelving flood protection measures and (]| 5885
*| anti-erosion works along the tributaries (Sudanwala, Konthriva Khala |
and Mandi Khala) of River Bata, Paonta Sahib, Himachal Pradesh
78 Mathematical Model studies of River Mutha for Maha-Metro Hail HAPT SHED
*| corporation Ltd. Pune.
79 Estimation of site-specific seismic Design Parameters for Bhatsa Major | E5 5887
“| Project, Maharashtra.
a0. Desk and Wave flume studies for the I:IE'Si.EI'I of hmahvatersfl‘rajning: CHS-11 SHA8

walls for the development of fish landing center at Shiroor-Alvegadde, |
Udupi, Dist. Karnatala.
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a1 Estimation of site-specific seismic design Parameters for Dhamni Dam, ES SEHg
"| Palghar, Maharashtra.
a2 Additional hydraulic model studies for power house Tallrace channel, CS&WCS 5890
| Subansiri lower ILE. Project, Arunachal Pradesh.
A3 Mathematical Model Studies for shoreline changes due to the prupusen:l" - MMCE-NIl 2891
""| construction of sea wall /shore Protection work at MUS in Car Nicobar
Island, Andaman.
a Studies to evolve suitable bank protection works in River Ganga near [ FH 5892
4, :
Ehagalpur, Bihar,
a5 Mathematical Model studies for Hydrodynamics and siltation around the | MMCE-II 5893
"| Jetty at Jafrabad, Gujarat for M/s UltraTech Cement Limited.
26 Permeability testing of Chandas Wathoda earthen dam for reducing GE-1 o894
"| seepage. Amravati, Maharashtra.
a7 Desk and wave flume studies for the restoration of existing breakwater CHS-1I 5895
“| at Bhagwati Bunder Port, Ratnagirl, Maharashtra.
gg. | Mathematical Model Studies for wave tranquility for the Proposed PH-Il | 5896
*| development at Porbandar Port, Gujarat
a9 Desk and Field studies for Location and type of intake for NTPC-Railway | REE;"—B-E 5897
°| joint venture thermal power plant, NARI Nagar, Bihar
90, Hydraulic Model studies for desilting chamber for Kholongchhu HEP, | SMD 5898
Bhutan.
a1 Mathematical Model studies to assess the wave conditions at floating | PH-IN 5899
"| storage and re-gasification unit (FSRU) for Mumbai Port.
o3, | Field data collection and analysis for mathematical model studies for | CHS-1II 5900
°| siltation around the jetty at Jafrabad, Gujarat for M/s UltraTech cement |
Ltd.
93. Confidential GE-I Sa01
94 H].rdmuEi_l: Model Studies for spillway nl'-l':_lmlnngt_hm H.E. Project, SED-T 5902
"| Bhutan, 1:45 Scale 2-0 sectional Model for WAPCOS Ltd.
95 Hydraulic Model Studies for Modified spillway of Kwar H.E. Project, J&K, SED-I 5903
“| 1:50 Scale 2-D sectional Model.
96 Hydraulic Model studies for Activation of Natural Channel from 4 Km RE/RH 5904
| | Downstream of Kosi Barrage in River Kosi (Nepal Portion).
i 97 Mathematical Model Studies for Evolution of Hydrodynamics for the .  MMCE-II 5905
| *| proposed Ropax jetty at Hazira Gujarat.
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98 Mathematical Model Studies for Evolution of Hydrodynamics amd — MMCE-II 5906
| Sedimentation due to proposed reclamation in Tapl Estuary for EBTL |
Hazira, Gujarat.
99 Laboratory Studies for assessing suitability of Cementitious grout mix | CT 5907
" | design for Grouting work of Temghar Dam Maharashtra.
100 Desk studies for design of coastal prui‘Eﬁnn works at Udwada, Taluka CHS1 | 5908
Pardi, Dist. Valsad, Gujarat.
10 ]]- Physical Hydraulic model studies for development of new fish jetty for [ PH-111 5909
Mumbai port, Maharashtra. '
102 Hydraulic model studies for the modified design of Teesta-1V dam | SED-] 5910
spillway, Sikkim, 1:60 Scale, 3-D comprehensive model.
103 Desk and wave flume studies for the design of coastal protection work at | CHS-1 5911
Mirva bay, Tal & Dist. Ratnagiri, Maharashtra.
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5811-TESTING OF TWO TRANSIT TIME FLOW METERS FOR MECHATRONICS
SYSTEMS PVT. LTD., PUNE

M /s Mechatronics Systems Pyt Lid, Pune, has been providing technology based solutions in the field of water
flow measurements and water resources management for last several years, Transit-time flow meters are
advanced Aow measuring devices, used for accurate flow measurements and distribution of water. CWPRS
was requested to test the accuracy of two 300 mm cross-path transit-time flow meters, supplied by them.
These flow meters were installed and calibrated in the canal automation laboratory of CWPHRS,

Average flow values of two magnetic flow meters [KROHNE make) of diameters 300 mm and 250 mm
respectively and one portable YV-ADCP (Teledyne RD Instruments make) was used as reference discharge

values. These three flow meters used for the purpose of reference value are most advanced equipments and

provide very accurate flow measurement values. There accuracy is claimed to be in the range of £ 1-2%.

The two crass-path transit-time [TT) flow meters were attached at just upstream of the integrated automatic
gate, installed on model canal, in succession. Each TT Mow meters have been fitted with 16 ultrasonic sensors
in eight pairs at four levels in the pipe 5o as o ensure higher accuracy of discharge values. Experiments were
conducted by varying the discharge through the automatic gate and simultaneously observations were
recorded for all flow meters. After conducting six experiments with 8- 10 observations each, it was found that

the discharge values of TT flow meters was varying from the reference value by not more than + 1%, which is
very high accuracy as per the industry standards.

31
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2821-DESK STUDIES FOR THE DESIGN OF BANK PROTECTION WORKS TO VAROLI RIVER
NEAR VILLAGE BHATI-KARAMBELI, DIST. VALSAD, GUJARAT

The left bank of River Varoli was subjected to severe erosion problem near village Bathi-Karambeli in Valsad
district of Gujarat. The affected sive was about 16 to 18 km away from the Arablan sea and there was no tidal
effect at the erozion site due to provision of a bund in between. The bund was provided about 10 km
downstream of the affected site to arrest ingress of salinity. During monsoeon period it experienced many flash
floods due to which river bank got eroded at many places. Therefore, Project authorities requested CWPRS to
carryvout desk studies for the design of bank protection works for the left bank of Yaroli river along with bank
of a small adjeining kotar (small tributary).

Desk studies were conducted with the aid of river cross-sections from 3.5 km upstream to 3.0 km downstream
of the affected reach. The water levels and velocities were computed with 1100 m?/s discharge in Varaoli river
and 300 m*/s discharge in small Kotar joining it in the affected reach. Based on the study and observation
during site inspection, Stones in wire crates of size 1L.Om X 1.0 m X 0.5 m over a synthetic filter were suggested
for protection of left bank of YVaroli dver along with 14 m wide apron of (0.5 m thickness. Right bank of adjoining
Kotar was suggested o be protecred by 0.5 m X 0.5 m % 0.3 m Stone crates over a synthetic filter along with
6.2 mwide apron of 0.2 m thickness. It was also suggested to provide protection to all drains from Mango amd
Chikoo orchards joining the river in affected reach. The eroded bank portion behind the right abutment of a
road bridge on Kotar was also suggested to be filled with Moorum /Hard soil before taking up protection work.

L WV arcl H e

1 L . 1 ‘i;

h
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Location of Area under Bank Erosion
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5838-DESK STUDIES FOR EVOLVING SUITABLE FLOOD PROTECTION / ANTI-ERDSION
MEASURES IN NEUGAL KHAD TO REHABILITATE FOREST AREA ALONG SAURABH VAN VIHAR,
PALAMPUR, HIMACHAL PRADESH

MNeugalkhad is located in the Kangra Valley of Himachal Pradesh [H.P.). The Saurabh Van Vihar (5VV) was
constructed on the right bank flood plane of Neugal Khad In Palampur districe of H.P as a tourlst destination,
It is a nature park spread on an area of 13 sq. kms that is dedicated to brave soldier SaurabhKalia martyred in
the Kargil war. Major losses to Saurabh Van Vihar and forest land were reported due to the flooding and
erosion of river banks during the cloud burst in the upstream reach of Neugal Khad in the year 2018 and
thereafter in the monsoon of 2019, Jal Shakti Vibhag, Government of Himachal Pradesh had directed to revamp
S5VV and was therefore proposed to protect the forest area along the river banks by suitable river training/
anti-erosion measures. In view of this, the Executive Engineer, [&PH Divizsion, Palampur, Himachal Pradesh
had desired CWPRS, Pune to conduct technical studies to provide suitable flood protection measures to the
forest area along the banks of Neugal Khad near Saurabh Van Vihar. Desk studies were carried out to route
the flood in Neugalkhad along with design of suitable flood/bank protection measures by extracting the
hydraulic parameters for the reach under consideration.

Based on the analysis of different cross sections, site inspections and different hydraulic parameters extracted
using 1-D mathematical mode] [HEC-RAS], suitable flood protection measures in the form of RCC/PCC
retaining wall, gabion wall and other components such as toe wall, launching apron, geofabric filter, etc were
suggested, [t was recommended to widen deep channel of river around 140 to 150 m at the constricted river
portion in the reach under consideration. It was also recommended to provide RCC/PCC concrete wall from
new Nuegal bridge to at least 300 m alongright bank downstream on top priority. The foundation depth of
river training structures was suggested to provide at 1.5 to 2 m below the deepest bed level realized across
the khad in the vicinity of about 10 m upstream and 10 m downstream of the location of structure.

Hote: 1. Bheich rol to scals
1 * Founding evel of structisnes should be ot leest 1.5 03 m
badow the despest bed level absarved in the vicindy of 25 m
upstream arud 25 m doenstream of the propesed structum af site.

Typkeal Concrete Retalning/Gravity Wall for Shallew Reglon
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2847-REVISED MATHEMATICAL MODEL STUDIES FOR FLOOD PROTECTION MEASURES OF
RIVER MARKANDA FROM RUKHRI TO KALA AMB IN TEHSIL NAHAN, DISTRICT 5IRMOUR,
HIMACHAL PRADESH

Markanda River is a main tributary of Ghagear River. [t originates in the Shivalik hills on the border of Harvana
and Himachal Pradesh. Heavy floods in Markanda River damage the agricultural lands and properties of the
farmers by eroding the banks. Due to change in rainfall pattern, the intensity of flood has aggravated resulting
in immense damage to the life, crops and property.

The Executive Engineer, IPH Circle, Nahan had approached CWPRS with a request to examine the bank
protection proposal for Nood of return period 25, 50 and 100 years along River Markanda from Rukhri to Kala
Amb, Revised mathematical model studies were conducted using 1-D mathematical model HEC-RAS. Based on
the available data, mathematical model studles were carried out for existing condition. As there were no
proposals for modification of existing cross sections of the river, suitable flood protection works in the form
of sloping bank protection works [=4.5 ms) and vertical Gabion wall (4.5 m/s) were recommended to be
adopted based on the velocity in the river under existing conditions. However, the convex bank in the reach
with velocities 4.5 m/s which is not directly subjected to erosive power can be protected using simple
mattress protection on sloping bank.

FRukhr

o

Indes Map of River Markanda
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ABT1-NUMERICAL AND PHYSICAL MODEL STUDIES FOR ELIMINATION OF DESILITING BASINS
IN HYDROELECTRIC PROJECTS BY SEDIMENT MANAGEMENT THROUGH RESERVOIR
OPERATION TECHNIQUES

Himalayvan region with numerous perennial streams and steep slopes provide huge opportunity for
developing hydropower projects in India. However, the main concern Is managing the huge sediment load
carried by these rivers, Mitigation metheds for sedimentation of the reservoir are a matter of vital concern in
the planning of hvdropower projects in this region. The projects are to be designed for sediment management
and hence generally planned as run-of-the-river scheme with low levels sluice spillways. These spillways are
used to remove the deposited sediment by drawdown flushing or passing the heavy sediment laden Aows by
sluicing, The sediment deposition patbern in reservoirs is highly site specific and depends on various factors
such as reservoir geometry, flow and sediment characteristics and operation of the reservoir, Hydraulic and
numerical model simulations are essential in planning stage to optimise the design and layout of the project.
Generally, one-dimensional numerical model simulations are carried out to predict the long term sediment

deposition pattern in narrow and elongated reservoir.

Numerical model studies had already been carried out for a number of projects over the years for simulation
of reservoir sedimentation and flushing. However, most of the studies had been carried out during the
planning and design stages of the project. Hence, the results / predictions of the numerical models have
seldom been validated against actual operating reservoirs. An attempt i3 made In the present studies for
prediction of sedimentation pattern in reservoir and compare the same with the bathymetric survey data of
an operating project. Accordingly, Teesta V project was selected, operating under NHPC. This report deals with
calibration of the model using different sediment transport parameters to get comparable results with the
actual survey data. This calibrated model will be used for further studies.
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S874-HYDRAULIC MODEL STUDIES FOR PROPOSED RRTS BRIDGE ACROSS RIVER HINDON
UPSTREAM OF HINDON BARRAGE AT GHAZIABAD, UP

Hindon River, a tributary of River Yamuna, originate in the Saharanpur District, lrom Upper Shivalik hills in
Lower Himalayan Range. It joins river Yamuna just outside Delhi. The National Capital Region Transport
LCorporation [NCRTC] has proposed to connect Delhi with various nodal towns in NCR through eight Regional
Rapid Transit System (RRTS) Corridors. Delhi-Ghaziabad-Meerut RRTS corridor is the first corridor which is
being taken up for implementation by NCRTC, In this regards, the Dy. Chiefl Project Manager-1/GZB, National
Capital Eegion Transport Corporation [NCRTC), Khasra No. 112, Guldhar, Delhi-Meerut Road, Ghaziabad, Uttar
Pradesh vide letter No, NCRTC/CPM-GZB/03[F)/2019/3419 dated: 06072019 desired CWPRS to conduct
hydraulic model studies for proposed RRTS Railway Bridge across river Hindon upstream of Hindon Barrage
in Ghaziabad, UP. Accordingly, studies were conducted on the existing model of river Hindon constructed toa
horizontal scale of 1:125 and a vertical scale of 1:30 covering a river reach from 8 km upstream and 2 km
downstream of existing GT road Bridge.

The model studies indicated that the RRTS bridge would cause an afflux of 6,9, 15 & 18 cm at proposed bridge
axis for the discharges of 920 m*/s, 1,840 m%/s, 2,760 m*/s and 2,681.2 m*/s respectively. The afflux is found
ta be negligible at a distance of about 0,42, 0.44, 0.47 and 0.54 km from the RRTS bridge axis for the respective
discharges. The maximum velocities and discharge intensities ohzerved were 4.12 m/s and 36,45 m3/s/m for
design discharge 3681.20 m#*/s at the proposed bridge axis. With the likely maximum discharge intensity of
36.45 m¥/s/m for 3,681.2 m*/s discharge, the deepest scour level is expected to be about RL. 190.20 m.
Considering the grip length of about 1,/3rd of the maximum scour depth below HFL, the founding level may be
provided at KEL. 184 m. However, the grip length adopted may be decided based on the geotechnical conditions
of the site.

The alignment of proposed RRTS Bridge across river Hindon is found to be hydraulically satisfactory in respect
of river morphology and will not cause any major change in the river regime in the reach under consideration.
The proposed RRTS bridge will not induce any changes in the flow conditions that pose difficulties o the
Railway Bridges upstream and the Hindon barrage downstream.

Flow Pattern in the Vicinity Of Proposed Bridge Site with Bris Bridge In
Pasition (O = 1820 M3/5)
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5885-MATHEMATICAL MODEL STUDIES FOR EVOLVING FLOOD PROTECTION MEASURES
AND ANTI EROSION WORKS ALONG THE TRIBUTARIES [SUDANWALA, KONTHRIYA KHALA
AND MANDI KHALA) OF RIVER BATA, PAONTA SAHIB, HIMACHAL PRADESH

Bata River originates in the hills below the Nahan ridge in the South-Western region of the state of Himachal
Pradesh. This river is mainly fed by rainwater of various tributaries. The minor tributaries namely
Sudhanwala, Konthriya Khala and Mandi Khala are joining Bata River in Paonta valley, The banks of these
tributaries are being subjected to erosion and submergence due to flood causing loss to properties and
agricultural lands along the river banks. To safeguard these areas Govt. of Himachal Pradesh has planned to
take up fiood protection measures along the affected reaches of Sudhanwala, Konthriva Khala and Mandi
EKhala. The Executive Engineer, [&PH Division, Poanta Sahib desired CWPRS to conduct mathematical model
studies for evolving suitable flood protection measures.

Mathematical model studies were conducted using 1-D mathematical model HEC-RAS at CWPRS. 18&PH
Department, Poanta Sahib had earlier calculated the 1 in 25 year return period flood discharpe of Sudanwala
Khala, Konthriya Khala and Mandi Khala using Byves formula as 151 m*/s, 85 m?*/s and 67 m*/s and its
corresponding water levels at various RIVS, Based on the catchment area and rainfall data of Sudanwala Khala,
Konthriva Khala and Mandi Ehala, fleod frequency analysis was also conducted by CWPRS using CWC flood
estimation method for western Himalayas (Zone 7) and estimated peak flood discharges corresponding to 1
in 25 years, 1 in 50 years and 1 in 100 vears return period for catchments were used for simulations. Initial
studies were carried out with existing condition i.e, without proposed protection works, Studies were also
conducted with protection works proposed by project authority. It was found that the protection works
proposed by the project authorities are not creating any adverse effect on upstream and downstream reaches.
The afflux created by these protection works are alzo in permissible limit. Hence, the alignment of protection
works proposed by project authorities are safe. The height of the embankments could be decided by adding
sufficient free board to the computed water levels for Sudanwala Khala, Konthriva Khala and Mandi Khala.
The computed velocities along Sudanwala Khala, Konthriya Khala and Mandi Khala are exceeding 3 m/s at
some reaches. The increased velocities would possibly induce higher scour near the toe of the gabion wall. In
view of this, it is suggested to protect the gabion wall by providing proper launching apron.

-._xrﬂanulh'.hala

Google image of Bata River and its tributaries Sudhanwals, Konthriya Khala and Mandi Khala
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2886-ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR BHATSA MAJOR
PROJECT, MAHARASHTRA

The Bhatsa dam is located in Thane District, about 115 km from Mumbai. The dam contemplates water supply
to Mumbal City and irrigation in the nearby area. The dam is 88.5 m high in the decpest section and is built in
uncoursed rubble masonry. The dam was built in 1983, The dam is located at latitude 19.52% N and longitude
73.42" E. The Bhatsa Major Project site falls in seismic zone 11 as per the zoning map of India (15 1893: 2016,
Part-1).The site-specific design seismic parameters for the project have been estimated using available data
on geological and seismotectonic features and past seismicity in the region of project site. Both deterministic
and probabilistic approaches have been applied to arrive at the Maximum Credible Earthguake [MCE) and
Design Basiz Earthquake (DBE]) levels of ground motion. An MCE of magnitude .3 can be expected on Ghod
fault, which is the most prominent tectonic feature, closest to the Project Site. Based on the limited information
about the depth of past earthquakes and in view of the large uncertainties associated with the depth
determination, a focal depth of 12.0 km is considered conservative for MCE magnitude. The probabilistic
estimate i5 based on the total seismicity expected to occur in various seismic source zones identified for the
region, The deterministic spectral amplitudes are seen o intersect with the probahilistic spectral amplitude
for the horlzontal and vertical components of ground motion for MCE condition and the difference between
the spectral amplitudes is less than 25% at 0.20 sec. Hence the average of both the deterministic amd
prohabilistic spectra, have been taken to be the target spectra for horizontal and vertical components
following the NCSDP puidelines (2011, revised 2014) for MCE condition. As per NCSDP guidelines [2011,
revised 2014], for seismic zone 111, the target response spectra shall be obtained as the envelope of the DSHA
and PSHA estimates for DBE condition and therefore the envelope of the two has been taken to be the target
response spectra for horizontal as well as vertical components of ground motion for DBE condition. Peak
ground acceleration for horizontal and vertical components are found to be 0.25 g [245.76 cmfsec? | and 0.16
g (161.28 cm/sec?) respectively for MCE condition and 0.11 g (111,30 cm/sec?) and 0.08 g (3145 cm fsec?)
respectively for DRE condition, Smoothed design response spectra are computed for damping ratios of 5%,
7%, 10% and 15% ol critical from these design accelerograms. Site specific design seismic coefficients [os and
) are estimated as per the NCSDP guidelines and the 15 1893; 2016 (Part 1) for conventional design, The
values of os and o, calculated from IS 1893: 2016 (Part 1], being higher. are recommended to be used for
preliminary design purpose to finalize the profile of dam.
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5892-STUDIES TO EVOLVE SUITABLE BANK PROTECTION WORKS IN RIVER GANGA NEAR
EHAGALPUR, BIHAR

The migration of river Ganga in the Aood plain has caused heavy damages to the life and properties. The reach
of about 10 km upstream te 20 km downstream of Vikramshila Setu near Bhagalpur-Kahelgaon is one of the
critical reaches of river Ganga in Bihar which is affected during every flood season. Concerned over these
issues, the Chief Engineer, Water Recourse Department [WRD), Bhagalpur requested CWPRS to conduct
physical model studies of river Ganga near Bhagalpur for the reach of 45 km to suggest suitable bank
protection/ river training measures along the reach under consideration. The mobile bed model was built o
ascaleof 1in 550 H to 1 in 70V for the said study. However, due to the discrepancy in data and subsequent
discussions and meetings with the project authorities and survey agency, the contour plan of the surveyed
river reach was submitted by the survey agency in the month of September 2020. Based on the contour plan,
the model is being updated for validation and for further studies. In the meantime, the contour plan was
utilized in the mathematical model to assess the necessary hydraulic parameters required to design suitable
baink protection measures in the critical sites along the banks of river Ganga in the reach under consideration.

Studies were conducted using 1-D mathematical model [HEC-RAS] to arrive at different hydraulic parameters
for design of flood protection in the form of protections to the existing embankments using stone filled gabion
crates in the identified reaches. The other protection work such as toe wall in gabion crates and launching
apron of suitable sizes along with geo-fabric filter was also recommended. It was also suggested to provide
RCC porcupine screens/ fields at critical reaches to absorb the momentum of flow and to encourage
sedimentation along the embankments and spurs,

Embankment Pretecthon alang River Ganga In the Vicinlty of Bhagalpur
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5897-DESK AND FIELD STUDIES FOR LOCATION AND TYPE OF INTAKE FOR NTPC-RAILWAY
JOINT VENTURE THERMAL POWER PLANT, NABINAGAR, BIHAR

Bhartiva Rail Bijlee Company Ltd, (BRBCL) Aurangabad, Bihar had set up a new 1000 MW (4 x 250) Thermal
Power Plant near Nabinagar district Aurangabad, Bihar, Studies for the location and hydraulic design of Intake
was carried out in CWPRS and a report was submitted vide technical report no. 4607 of February 2009,
Howewver, dug to land acquisition issues at the sugpgested location, work could not be taken up and
subsequently BRBCL requested CWPRS to restudy for the alternate intake location in downstream of originally
suggested location. This study was conducted for finalizing alternate Intake location.

Survey data was analysed, satellite imageries for past 30 years were studied and site was inspected to finalize
intake location. Intake location was recommended in the vicinity of Kajrain village in deep channel about 40
m from right bank. A rectangular shape intake with semicircular ends at upstream as well as downstream
with adequate arrangement for pumping the discharge of 1.7 m*/s was recommended. Foundation af the
intake was recommended below RL 86.7 m after providing sufficient grip length, Two openings of size 2 m X
1 m each at RL's 114 m, 117 m and 120 m with gates and suitable trash-rack were recommended to draw
water selectively from different levels. Right bank of river Sone was suggested to be protected from 1 km
upstream to 1 km downstream of intake location by providing stones in crates of size 0.5 mX 0.5 m X 0.5 m
along with 43 m wide and 0.75 m thick apron for toe protection over a suitable synthetic filter,

Proposed intake Location near Right Bank in River Sone
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2904 - HYDRAULIC MODEL STUDIES FOR ACTIVATION OF NATURAL CHANNEL FROM 4 KM
DOWNSTREAM OF KOSI BARRAGE IN RIVER KOSI (NEPAL PORTION)

The Water Resource Department [WERD), Government of Bihar had asked CWPRS to conduct hydraulic model
studies for assessing the sustainability after the activation of proposed natural channel from 4km downstream
of Kosi barrage in River Kosi by adopting suitable river training measures. The truncated portion of the
existing mobile bed model having Horizontal scale of 1/ 500 and vertical scale of 1,/70 was used for the present
study. The studies were conducted after updating the model with river cross sections received from the project
authorities which were surveyed after the Aood of 20020.

Based on the hydraulic model studies and flow conditions assessed in the model, following conclusions and
recommendations were made:
# The deepened natural central channel showed marginal improvement after deepening and the
sedimentation along the channel hindered its further developmental process.
#  The right-side channel (western side] is primarily activated and as per the satellite imagery analysis,
it would continue to be active in near future.

« Placing of articulated RCC porcupine screens along the right channel reduced the velocity/ discharge
intensity marginally,

Considering the low pattern in the model for different cases, the protection of western embankment and spur
shall be a priority. RCC porcupine dampeners and porcupine fields along the western embankment side are
therefore recommended to be provided. In addition, conventional protection works such as stone crated
gabions with other components such as geofabric filter, launching apron etc., at critical reaches is also
recommended symptomatically based on the site conditions.

Activatod
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Generalized Flow Patterns near Activated Central Channel 4 Km
Dowmnstream of Kosi Barrage for Discharge of 5663 M3/s
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RIVER & RESERVOIR SYSTEMS
MODELING
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5814-ADDITIONAL REVIEW OF STORM WATER DRAINAGE STUDIES FOR NAVI MUMBAI
INTERNATIONAL AIRPORT (NMIA), NAVI MUMBAI

The Government of Maharashtra (GOM] has identified and entrusted Clty and Industrial Development
Corporation of Maharashtra Limited [CIDCOY, as Nodal Agency to undertake the development of the new
Greenfield airport known as the Navi Mumbai International Alrport (NMIA). M/s Navi Mumbai International
Airport Private Limited [NMIAFL] has been entrusted with the construction and development of
infrastructural facilitics for NMIA by CIDCO. M/s Navi Mumbai International Airport Private Limited
[NMIAPL) had referred CWPRS, study for review of Storm Water Drainage System Report (June 2008) for
NMIA, Navi Mumbai' on which CWPRS kad submitted Final Technical Report No.5724 in July 2019. Meanwhile,
M/s NMIAPL has prepared and submitted a revised SWD system report (june 2019) vide email dated
20.06.2019 and requested CWPRS vide email dated 03.07.2019 to carry out additional review study of SWD
report [2019] of M/s NMIAPL. Accordingly, an additional review of the Storm Water Drainage system
prepared by M/s NMIAPL was carried out by CWPRS and observations have been reported.

Studies have been carried out for the proposed storm water drainage scheme prepared and supplied by M /s
NMIAPL / |JACOBS, These cross sections of drains were appropriately extended on both the sides up to highest
ground levels [Ridge lines} using proposed grading contours provided by M/s NMIAL, s0 as to consider
reproduction of topography of the drains up to highest over bank levels. The choice of mathematical model
for any prediction or simulation technique mostly depends on desired accuracy, extent and guality of data
available for representing the prototype topography and boundary conditions. The HEC-RAS Beta 4.1.0
version software was used for the computation of water level for these studies, Keeping present requirements
in view, hydrodynamic studies for water flow simulation were adopted,

The drains adjacent / near runway and aprons were identified and schematized from the starting node up to
the outfall lecation and simulated in mathematical model. The catchment wise results were calenlated. These
modeling results show spilling over some drainage channels, but nevertheless as seen from the cross sectional
results, the runways and aprons may not be flooded even for discharge resulting from 100 year return period
rainfall. It is seen from the resulis that the maximum predicted velocity could be 4.6% mfsec, which is well
within the permissible limit for concrete drains.
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53843- DAM BREAK ANALYSIS AND INFUTS FOR EMERGENCY ACTION PLAN FOR BASWAFUR
RESERVOIR, NEAR BASWAPUR VILLAGE, YADADRI, TELANGANA

Telangana 5tate Government has taken up Kaleshwaram project to meet the various irrigation requirements
of drought prone areas of Telangana state. Baswapur is one of the proposed components under Kaleshwaram
project. In this connection, lrrigation & CAD Department, Telangana has requested CWPRS to conduct studies
on Dam break analysis for Baswapur reservoir and provide inputs for Emergency Action Plan. The proposed

Baswapur Reservoir will be having its F.R.L at RL 490 m abowve M5L, The length of bund will be 14.5 km and
maximum height of 0.0 m.

A generalized flood routing model (unsteady flow simulation]), HEC-RAS has been used to simulate the
praoblem. Storage [level-pool] routing is used within the reservoir with the tal water elevations computed
using the Saint-Venant equations, and dynamic routing used for about 95.14 km reach downstream of the dam.
It is assumed that the dam breaks when the level of water reaches FRL of the dam and starts over topping. The
downstream boundary condition is taken as the FRL of Musi Reservoir 95.14 km downstream of Baswapur
Reservaoir im River Bukleru. Three different dam break simulations of different breach timings with breach
parameters, width 300 m and depth 25 m of rectangular breach section for the FEL of dam (490 m) have been
carried out. The time of breach taken are 18 min, 30 min and 60 min. Dam breach flood hydrographs and
maximum flood water surface elevations are computed for each case. The results estimated using 1-D
mathematical model in HEC-RAS and inundation map for likely worst scemarios were shown using RAS
Mapper.

On reviewing of the results, it was noticed that among the 3 cases, the flood discharge level reaches maximum
at 40507.73 cumecs just downstream of proposed Baswapur reservoir for Case 1 wherein the breach time is
18 minutes. Further, discharge decreased towards the downstream cross sections of the study reach of river
Bukleru and the water level varied between 451.63m at first cross section downstream of proposed reservoir
to 196,60 m at Musi Keservolir. In order to prepare the emergency action plan for the study reach, the results
of the likely worst scenarios were used for preparation of inundation map. The villages affected by inundation
on the right and left of study reach of rivers Bukleru, Aler and Musi have been identified in Google map using
RAS Mapper.
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2863-DAM BREAK STUDIES AND EMERGENCY ACTION PLANNING FOR KHADAKWASLA
IRRIGATION SYSTEM, DIST. PUNE, MAHARASHTRA

Khadakwasla Irrigation Division (KID), Government of Maharashtra, Pune approached CWPRS to carry out
Dam Break Studies and preparation of inputs for Emergency Action Planning of Khadakwasla Irrigation
System by assessing the flooding impact of dam breach event in downstream areas. Khadakwaska Irrigation
System is a multipurpose irrigation system and comprises of four dams namely Panshet, Warasgaon Temghar
and Khadakwasla. The study area is a part of Bhima basin which is sub basin of River Krishna. The present
study consists of dam break analysis of Panshet, Warasgaon and Temghar dams carried out under level pool
condition. Dam break analysis of Khadakwasla dam was carried out under conditions 1) Level pool scenario
and 2) Dam break food of upstream dams namely Panshet, Warasgaon and Temghar {one at a time)
impinching over and above Full Reservoir Level [FRL) of Khadakwasla reservoir. The dam break simulations
for the present study were carried oul by developing 1-D mathematical model using Hydrologic Engineering
Centre-River Analysis System [HEC-RAS) software, The cross sections of the study reaches of rivers Ambi,
Mose, Mutha and Mula Mutha were extracted from Digital Elevation Model [DEM) of the study area. The hreach
parameters considered for the present study were as per the standard guidelines given in manoal for "Tham
Break Analysis using HEC-RAS software”. For each case, dam break flood hydrograph was routed through the
downstream river reach using dynamic routing. The flood generated due to the hreaching of Panshet,
Warasgaon and Temghar dams under level pool scenario was independently routed through respective
downstream river reach upto Khadakwasla reservoir. The dam break flood hydrographs were estimated
independently for Ambi, Mose and Mutha rivers at their confluence paint with Khadakwasla reservaoir.
Breaching of Khadakwasla dam was carried out under above scenarios and dam break flood routed through
river reach of rivers Mutha and Mula-Mutha upto the confluence of river Mula Mutha with river Bhima near
village Pargaon. The total reach of River Mutha and River Mula-Mutha of length 80 km was considered for the
flood routing. The study reach downstream side of Khadakwasla dam was divided into zones for better
presentation of the results. The dam break flood hydrograph, stage hydrograph at different locations and
water surface profile were estimated for most vulnerable scenarios. The inundation map for the study reaches
of rivers Ambi, Mose, Mutha and Mula-Mutha were prepared by estimated flood levels and contours using
ArcGIS software. The inundation map was superimposed on Google map for identification of vulnerable areas.
Subsequently, the water depths have been estimated at the banks of the rivers Mutha and Mula-Mutha for
understanding severity of flood in order to carry out necessary remedial measures under Emergency Action
Planning [EAF]. The maximum velocity at each ¢ross section [n the rones was also estimated under all
scenarios, It was used to identify the locations vulnerable to high velocity flow in the study reach of rivers
Mutha and Mula-Mutha.
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2809-3D STRESS ANALYSIS BY FEM OF SPILLWAY BLOCK NO. 15, MASSANJORE DAM, WEST
BENGAL

Massanjore Dam constructed during 1951-1956 across Mayurakshi River in Dumka district, is a 47.25 m high
and 661.58 m long masonry gravity dam. The dam consists of Non-Overflow portlon of length 1403 feet
[435.86 m) and spillway portion of length 740 feet [ 225.45 m]) comprising of 24 Nos. of blocks having 9 Nos.
of overflow (spillway) portion and 15 Nos. non-overflow made up of with earthen flanks on either sides, Due
to ageing effect, distresses have been developed in the dam in the form of seepage and heavy leeching of
cementitious material, The dam lies in Seismic Zone 1. To assess the structural safety of the dam, 3D stress
analysis has been carried out for spillway block Mo, 15 of dam having foundation gallery using in-site material
properties by Finite Element Method as per [5:6512-1984 and 15 1893-1984 [revised in 2002 & 2016
respectively). The earthquake forces have been considered based on Westergaard's added mass theory. For
carryving out 3D stress analysis, volume of one spillway block has been discretized into 94599 brick 8 noded
solid elements using 89457 nodes using state of the art ABAQUS Finite Element software by including all the
details of foundation gallery. The maximum principal stress of the order of 1521 x10* Kg/m?® is found to
develop at heel on upstream face under load combination G and the minimum principal stress of the order of
-22.22%10% kg/m* under load combination E [ most likely load comb. to occur) develops in the toe region of
the dam [Figs.1 & 2]. The maximum displacements along three directions are 7.09 mm in x-direction for load
comhination E, -4.01 mm in y-direction for load combination D, and 2.06 mm in z-direction for load
combination F. The tensile and compressive stresses developed under all static load combinations are within
allowable limits which under earthquake load combinations stresses exceed allowable limits but volume
under higher stresses is very small hence, will not have any adverse effect on structural safety of the dam .
Displacements are also within acceptable limits indicating elastic behavior of the dam, Based on analysis of
results, spillway part of the dam has been observed to remain safe under all load combinations.

5, Hay. Principal

Distribution of Max Principal Stress in Spillway Distribution of Min Principal Stress in Spillway
Black 15 under Load Comb. G Block 15 under Load Comb. E
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5823-HYDRAULIC MODEL STUDIES FOR ADDITONAL SPILLWAY OF HIRAKUD DAM, ODISHA;
1:100 5CALE 3-D COMPREHENSIVE MODEL

Hirakud Dam Project is built across River Mahanadi about 15 km upstream of Sambalpur, town in the state of
Odisha. It is a Multipurpose Project and s the longest Earthen Dam in Asia having a total length of Dam & Dyke
2580 km. There are two spillways in the main dam comprising of left spillway with 40 nos. of sluice gates and
21 nos. of crest gates and the right spillway with 24 nos. of sluice pates and 13 nos. of crest gates, The total
discharging capacity of both the spillways is 42,450 m3/s. The project was commissioned in the year 1957,

Hydraulic model studies were conducted on a 1: 40 scale, 20 sectional model for finalizing the design of the
proposed additional spillway on the left bank [Phase-1]. The results of the studies were submitted to the
Project Authorities vide Technical Report No. 5743 of October 2019. The stilling basin floor level EL. 151 m
and length 90 m has been recommended and the same was adopted for 30 model studies. Hydraulic model
studies were carried out on 1: 100 scale 3-D comprehensive model incorporating existing main dam complex
with left bank spillway, reservoir portion of about 1.5 km and river portion of about 3 km downstream of dam
axis was constructed. The studies indicated that the discharging capacity of the spillway was adequate,
Studies revealed that the length of the stilling basin was satisfactory as hyvdraullc jump was contained in the
stilling bazin. As the approach flow conditions near the left and right training wall of additional spillway in
front of 1st and 5th span were abrupt, it was sugpested to provide curved guide walls in front of end spans. [t
was observed that the top elevation of the training walls was higher by about B=10 m abowve the water surface
profile up to chainage 1800 m and 15-20 m bevond chainage 1800 m downstream of dam axis, Therefore, it
was sugpested that the heights of the training walls may be finalized based on the water surface profiles,
bulking of flow due to air entrainment in the prototype and free board reguirement. It was also suggested to
maodify the design of the spill channel from RD 857 m to RD 936.26 m by providing a smooth transition of the
channel from 120 to 200 m width so as to guide the flow smoeothly, It was also recommended to provide curved
guide bunds oriented towards the downstream side so that the discharges from the additional and left bank
spillways merge at the confluence tangentially without much disruption.

Flow Condition Downstream of Addidonal Spillway far Flow Condition for Ungated Operation of Additional
Ungated Operation of Spillway for the Discharge of Spillway near the Left and Right Training Wall for the
8,122 mifs Discharge af 9122 mifs
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5833 - HYDRAULIC MODEL STUDIES FOR TUNNEL SPILLWAY, SURFACE SPILLWAY AND
POWER INTAKE OF PARKAL DUL H.E.PROJECT, J&K; 1:70 SCALE 3-D COMPREHENSIVE MODEL

Pakal Dul [Drangdhuran) H.E. Project is located on River Marusudar, a tributary of River Chenab, The project
envisages construction of 167 m high Concrete Faced Rockfill Dam across River Marusudar. It is proposed to
provide a surface spillway of length of 35 m with 2 spans equipped with radial gates of size 12 m wide X 16 m
high to surplus the spillway capacity of 4000 m3 /s at MWL EL. 1703 m. The crest of the spillway is at EL 1684
m. The FRL and MWL have been fixed at EL 1700 m and 1703 m respectively. Two Tunnel spillvways of length
456 m each comprising of low level horse-shoe shaped tunnels of 10.5 m dia each are provided for passing
flood as well as to flush the sediment from the reservoir, The discharging capacity considered for the tunnel
spillways are 3530 m3 /s and 3400 m3 /s at MWL and FRL respectively. A power intake with two Head race
tunnels and one standby having invert level at EL1605.8 m;, is located on the left bank with a design discharge
of 30988 m3/s. An underground powerhouse is proposed on the right bank of the River Chenab and is located
approximately 1.5 km ufs of the Dam of Dulhasti H. E. Project. It will have an installed capacity of 1000 MW (4
% 250 MW).

Hydraulic model studies were conducted on 1:70 scale comprehensive model to assess the overall
performance of spillways and energy dissipators in respect of discharging capacity of spillways, water surface
profiles, pressure profiles along bottom profile of tunnel spillway for gated and ungated operation of spillways.
The combined discharging capacity of surface and tunnel spillways s 7440 m3/s at MWL EL 1703 m.
Piezometric pressures ohserved have confirmed the possibility of cavitation damages along the entire stretch
of tunnels downstream of gate shafts up to ski-jump bucket as both the tunnel spillwavs are operated under
large hydraulic head of the order of more than 120 m. Care has to be taken to provide sufficient freehoard
along the entire stretch of tunnel and at the outlets to avoid choking and to facilitate uninterrupted supply of
air inside the tunnel spillways with several aerators, The performance of the ski-jump buckets of tunnel
spillway was found to be satisfactory for entire range of discharges as clear ski action was seen for ungated
and gated operation, The ski-jump jet for maximum discharge of 3400 m3/s at FRL is hitting the right hank
at the bottom for Tunnel 1 and it is impinging in the deep river for Tunnel 2. Necessary bank protection
measures are needed to strengthen the right bank in front of tunnel outlets to withstand the impingement of

high velocity ski-jump jets riding and shearing along the bottom portion of right bank. There is a necessity of
pré-formed plunge pool for énergy dissipation and to avoid uncontrolled erosion of river banks and bed
downstream of ski-jump buckets of unnel spillway and surface spillway, Photo 1 shows the downstream flow
conditions of ski-jump bucket of tunnel spillways and phaot 2 shows the downstream flow conditions of surface
spillway.

Flow Conditions Downstream of Ski- Flew Conditlons Downstream of

Jump Bucket of Tunnel Spillways, for Surface Spillway for Q=4000 m'fs at

Ungated Operation, Q=3450 m'/s at RAWL EL 1703.60 m (Wngated
FREL EL 1703 m Dperation)
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J——

67



Annual Report | 2020-21

5833 - T g8 weayd ufvarear & | siftrerm wrl, waw srfirera wnf v wfda
g & forg wefta wie=r aregg= 1:70 TaT= 3-8 sumgw wiwm=

TS §d @) wa fgge ofdeen 39 T8 1 U e Tt geda] Tl W R § ofween
TEgat Aol 9% 167 ey 9 Fiwie 9 T gy & Fefe @t dheam St md ) afism sw R
(MWL) 1703 Hie |T U7 4000 T Hie y 968 & wfiser e & fw 12 dier 912 x 16 Hier 32 amew
¥ e TR 2 femfern & ay qefem, 35 fiex 3t oo =1 v aw sl A vem S T 2
Hftrera v 1 farew 1684 Hiew Fme o1 21 quf Y TTAT (FRL) 1R ST S W wE (MWL) T
1700 3 1703 wiex W 70 v T 81 456 Frex v & arfiems ol e oig) & ¢ & oM @1 10,5
fire =g = 51 I @1 aivrean g €1 3 i O ot e & iy Ty e aeee 1 uaied
WA & forg off s # v €)1 srferera et @ for faem @ o aref anren e arfierem ow W
S quf 13 wETErg = W W 3530 W diew 4 A6 o 3400 v Wiz  HeE ) it smdew & w2
witd @ it 3R e sifafeas Wi 1605.8 e #1 e U3 smgY W, 300.88 UF Hiew / #és & sifirwwrs
foremem & A femnt oe e 21 oftdiern &1 =it esrar 1000 FTETE (4 « 250 FEE) B0

sfirers orl @1 Pregm g, orh €1 aoe s, gin afies orf & Frad sove & oy oo =,
TR & Ty AR 3R & i arfirer ol derem & ddu F afirer apf s 59 svens & oo vl
HTEHE W o forg Sei uieeE erhe 1:70 THEH TR s uiewe ae st e ) o o g
srfirera Al @t wga Freavm g siftean o @1 g 1703 Hew W 7440 w9 Hiew ) @68 2 | grammd
& gardl | um T § i o frae et 06 s & i 3 ok g & gt e & Ty qite ey
1 "y @ gt 1 § w0l S i it Al 120 der @ ofie & w0 & 92 oo I F R
Hafera w1 ) we d T & Pre g & @ e w e Brfn o aota Pafy o e v & e ol
wE angEP & A g wftee Al & sy g @1 Faty angff @ giam & B dmvma @ e afgn
T st vrf 2t 99 o et @1 vewe P #1 oft i o sememe o T ke e
foraem fifn &1 81 & T oiR gR & 9 W & ferg ST T un) Oof wemy W 0 3400 9 We /
Vs F Hftman Fremm & o o e o/ i 1§ 98 W A e o ver #1@ @ oiw ag g
2 & foru edt 7 Ff e Tt @) W & Pl & T @R ey &1 worgg @ & fa enawos e
&N FUTd! F e B & o F Te w we e F i g= i O o i dem ah
wam 3w g1 fraR & Fres e o fRm o 8 el awer & forg gd - ffifa thm gz @ smamasa
§ | B 1 # i sifiera Anl $ o fvae @t $ A9 S el it vae S ot wiE 2 F aa
sifirera mf & A F1 s 7t ware Rufoedt & gt )

Qe 3450 99 Hiet s ol Wi SEmm =\ 1703
e & darg ut g & firn deares & fyg g a=4000 949 e y #iFE FTEWU & T FT 1701.60
arftroers mrf & fi2 oft aite orer fyerers ot i wer & durd ur g & fn warem & T ey afines

apTa ¥ fufy art # i ¥ s oz #t Al




Annual Report | 2020-21

2844-3D 5STRESS ANALYSIS BY FEM OF SPILLWAY BLOCK NO. 9, LOWER TAPI DAM
(PADALSE DAM), MAHARASHTRA

Lower Tapi Project envisages construction of composive dam on river Tapi near Padalse Village in Amalner
Taluka of Jalgaon district, Maharashtra. The construction of Lower Tapi dam [Padalse Dam] is in progress
since 1999, It consists of 23 Nos. of broad crested centrally gated overflow portion made up of concrete and
colgrout masonry [spillway gates size 18.30 m x 16,76 m) having total length 535.65 m with earthen flanks on
cither sides across the river.The height of the Masonry cum concrete spillway is 40 m. It has a gross storage
capacity of 420.56 MCUM having command area of £3600 ha in Jalgaon and Dhele district. The Pler portien of
the spillway is to be constructed using mass concrete design mixes consisting of M-20 grade and the portion
of pier in vicinity of trunion of M-35 grade concrete. The jacketing of 2500 mm thick with cement concrete of
grade M-25 is to be used all around the pier and on Ogee profile top up to RL140.125 m. The central core
portion of the dam has been constructed using colgrout masenry. Lower Tapi dam lies in seismic zone 1. To
assess the structural safety of the dam before starting construction, 30 stress analysis by Finite Element
Method has been carried out for overflow [(Spillvay ] block No. 9 of dam including all the details of Gate Slots,
Shear Key at Toe and exposed foundation rock strata using as per material properties, data and drawings
supplied by Project Authorities as per BIS criteria in accordance with 15:6512-1984, 15:1893-1984 and
15:13551-1992 [reaffirmed in 2003). The earthgquake forces have been considered based on Westergaard's
added mass theory. The volume of spillway block has been discretized into 2,74.712 four nodded linear
tetrahedral solid elements using 55,501 nodes. The maximum principal stress of the order of 21.17 kgfcm? is
found to develop on faces of the pler near the crest of spillway and at upstream face under load combination
E1 while minimum principal stress compressive of the order of 39.73 Kg/cm? in lower part of the pier of the
dam body at downstream face under Load combination E. The maximum displacements along three directions
are -0.275 cm in horizontal x-direction for load case A, -0.1B9 cm in vertical v-direction for load case E1, and
0.974 cm in longitudinal z-direction for lead case E1. The tensile and compressive stresses developed under
all load combinations are excessive, Displacements are also excessive, Based on results of 3D analysis, it is
recommended to provide adequate steel reinforcement on faces of all piers,
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5855-HYDRAULIC MODEL STUDIES FOR SPILLWAY OF KIRU H. E. PROJECT, KISHTWAR, J&K,
1:50 SCALE 2D SECTIONAL MODEL

Kiru hydroelectric project is a run-of-river scheme and is located on the left bank of river Chenab in Kishtwar
district of Jammu and Kashmir, The project envisages construction of a 123 m high and 193 m long concrete
gravity dam, four orifice spillways and two overflow crest spillways, an underground Powerhouse with total
generation of 624 MW, The orifice spillway consists of 4 spans of 9.0 m width and 12.50 m height with elliptical
bottom profile of breast walls or roof profile of orifice spillway. The crest level of orifice spillway is at EL
1467.5 m and the equation of the downstream bottom profile of spillway crest is a trajectory conforming to a
parabola x*=1%90y. The energy dissipator provided in the form of ski jump hucket followed by a preformed
plunge pool of 50.0 m length and 57.5 m width with bottom El 1365 m. The aggregate design discharge of
orifice and crest spillways are designed for a probable maximum flood (PMF) of 10816 m?/s inclusive of
Glacial Lake Outburst Flood (GLOF) of 620 m3/s. (The present study does not include studies related to
overflow crest spillway). Ociginal Design of spillway and modified design of bottem profile of breastwall-Since
upper nappe of the jet issuing from orifice spillway is not adhering to the bottom profile of the breaspaall, an
alternate design for bottom profile of breastwall was studied in the physical model. With modified design, the
discharging capacity increased to 10556.68 m3 /s at FRLEL 1515 m with all 4 spans operating fully open. The
total discharge including discharge from crest spillway was 20% more than the PMF discharge. The coefficient
of discharge observed in the model {5 increased to 0.82. Also the upper nappe of the jet issuing from orifice
spillway is completely adhering to the bottom profile of the breastwall, Spillway profile/ bottom profile of
spillway crest was still experiencing maximum negative pressure at centre of span of the order of -4.71 m
[cavitation index= 0.15) with FEL E1 1515 m under ungated condition and -6.71 m (cavitation index= 0.05] for
the gated condition of flow for the the discharge of 2704 m*/s with EL 1515 m. Therefore it was suggested to
modify spillway profile and further studies will be carried out on 2D sectional physical model.

Modified Design of spillway and modified design of bottom profile of breaspwall [Layvout recommended for
comstruction) - With maodified spillway profile discharging capacity of spillway further enhanced to 1081588
m3/%. The total discharge including discharge from crest spillway was 22 41% more than the PMF discharge
and coefficient of discharge was increased to 0.84. When one gate of orifice spillway was inoperative, a
discharge of 8111.91 m3/s could be passed at FRL EL 1515 m which was 2.5% % below PMF discharge.
Consecquently, the PMF discharge of 10816 m*/s could be passed with an upstream reservoir water level of
1515480 m with an encroachment on free board by 0480 m. considering the rare event of PMF occurring,
marginal deficiency of 2.59% and 0480 m of encroachment on free board, it may be accepted. A maximum
negative pressures of the order of -2.25 m for the discharge of 2704 m3/s (i.e. 25% of PMF) with reservoir at
FRL EL. 1515 m was observed under gated operation of spillway; the cavitation index for this works out to be
0.16 which was abowve critical cavitation index of 0.12. Hence, the pressure distribution over the spillway
profile was accepted. The cavitation index for this worked out to be -0.003 which was below critical cavitation
index of 0.12 indicating major damage. As negative pressure was at the exit of the breastwall profile, steel
linings provided in the breastwall will take care of negative pressures,

The performance of ski jump bucket the entire range of discharges was found to be satisfactory for all
operating conditions, The maximum and minimuom throw distance fram the becket lip were 170 m [Chainage
290 m) for 1081588 m*/s and 100 m (Chainage 220 m) for 2704 m? /s respectively for ungated operation of
splllway. The plunge pool may be located between chainage 210 to 300 m to accommadate the maximum and
minimum throw distance from the ski jump bucket lip. However, the location and size of the plunge pool will
be finalised on the 3D comprehensive model considering the water and scour profiles.
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5857-HYDRAULIC MODEL STUDIES FOR DISCHARGING CAPACITY OF SPILLWAY WITH
PARTIAL GATE OPEARTION & SCHEDULE OF GATE OPEARTION OF JIGAON DAM SPILLWAY,
MAHARASHTRA; 1:100 SCALE 3-D COMPREHENSIVE MODEL

Jigaon Project is one of the major irrigation projects in Yidarbha Region of Maharashtra. The project is
proposed on River Purna, a left bank Tributary of Tapi, on the downstream of village Jigaon in Buldhana
district. The project envisages construction of 8.24 km long and 35.24% m high earthen dam for maximum
outflow flood of 24131 m?/s. The spillway consists of 16 spans of size 15 m (W) X 12 m [H) with crest at EL
22721 m and 3.5 m wide pier. The energy dissipator is in the form of stilling basin with modified length of
91.1 m at El. 211.6 m. Radial gates have been provided with trunnion at El. 231.117 m. Three alternatives of
spillway tail channels have been proposed by the project engineers, The spillway tail channel Alignment -1
finalized by CDO, Nashik has been reproduced for the model studies,

Hydraulic model studies were conducted on 1100 scale geometrically similar 3-D comprehensive model
which incorporates revised length of stilling basin, curved guide walls, submersible divide walls, training walls
and tail channel. Studies were conducted for assessing discharging capacity of revised design of spillway with
partial and full opening of all the gates for reservoir water levels up to MWL EL 240,561 m. All the 16 spans
were operated equally with gate openings ranging from 1 m to 12 m for various reservolr water levels up o
MWL ElL 240.561 m. The partial gate opening was considered as the vertical distance from the gate seat El,
22691 m. The studies indicated that the discharging capacity of spillway was adequate. The partial gate
operation results are essential to form the guideline for schedule of gate operation. The studies for schedule
of gate operation for various discharges has also been conducted to facilitate smooth functioning of energy
dissipator for entire range of discharges,

Flow Condition Downstream of Spillway with Bays 2, 3 & 4 in Operation (equally and partiaily)
for the Discharge of 5,001 m"fs for Gated Operation of Spillway
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S858-MATHEMATICAL MODEL STUDIES FOR SIMULATION OF FLOW OVER SPILLWAY
AERATOR USING COMPUTATIONAL FLUID DYNAMICS (CFD) SOFTWARE ‘'FLOW-3D' FOR
SUBANSIRI LOWER H. E. PROJECT, ARUNACHAL PRADESH /ASSAM

Subansiri Lower Project is located on river Subansiri on the border of the states of Arunachal Pradesh and
Assam. A surface powerhouse has been proposed on the right side of spillway with an installed capacity of
2000 MW (B units of 250 MW each)]. The spillway is designed for a maximum outfllow flood of 35,000 m* /s at
MWL EL 208.25 m. The spillway design consists of three different chutes named as 54 to 57, 53 & 58 and 51-
52 & 59 with varving slope ending in ski-jump buckets having invert elevations at El. 108 m, 118 m and 125
Im.

Mathematical model studies have been planned for assessing the performance of spillway with various
designs of aerator using CFD software 'FLOW-3D". This report discusses the results for aerator design with 2.5
m offset without ramp at 27 m downstream of dam axis for spillway profiles 54 to 57, The studies were carried
out for gate openings 10%, 30%, 50% and 70% at reservolr water levels 190 m and 205 m for assessing the
performance of spillway aerator. The mathematical model was initially validated by comparing the data with
the physical madel. The results computed in mathematical model were found to be in close agreement with
the results observed in physical model. The flow conditions in physical and mathematical model are shown in
Photo 1 and 2. After validation of mathematical model studies were further carried out for remaining gate
openings at RWL EL 190 m and FRL EL 205 m. The studies indicated a low magnitude of pressures just
upstream of the offset for entire range of gate openings at FREL EIL 205 m with cavitation index value less than
0.2 i.e. critical cavitation index, which may cause cavitation damage to the spillway surface, Mathematical
model identified a need of providing the ramp over the offset for improving the pressures over spillway
surface, Pressures were found to be positive throughout the length of spillway after the impact of jet. For lower
gate openings, cavitation index value was found just abowe the critical cavitation index of 0.2 at most of the
locations. The jet length decreased with increasein gate opening for a given reservair water level, The studies
indicated a very low air concentration near the spillway bed for higher gate openings. Air entrained by the
aerator does not travel with the flow throughout spillway length. The tendency of air bubbles is to travel
upward due to buovancy resulting in reduced air concentration along the spillway surface. This may cause
cavitation along spillway surface. Considering low air concentration along spillway profile for higher gate
openings and large length of the spillway, it s recommended to provide second aerator so as to minimize the
possibility of cavitation along spillway surface.

Volume fraction of entrained

Flow conditions in mathematical model Flow conditions in physical model
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2870-HYDRAULIC MODEL STUDIES FOR MODIFIED DESIGN OF SPILLWAY AND ENERGY
DISSIPATOR (STILLING BASIN WITH BASIN EL. 1257 M) OF DEVSARI H.E. PROJECT,
UTTARAKHAND, 1:40 5CALE 2-D SECTIONAL MODEL

Devsari Hydro-electric Project (DHEP] is a diurnal pondage Run-of-the-river scheme located on River Pinder,
near Devsari village in Chamali district of Uttarakhand. The installed capacity of underground powerhouse is
252 MW. Project envisages the construction of 35 m high and 164.5 m long concrete gravity dam with top EI
1303 m. Sluice spillway has been provided to pass a design flood (PMF) of 6,969 m?/s at FRL El. 1300 m
through 5 orifice openings of size 12.5 m wide x 8.5 m high with crest level at EL 1272 m. The MWL, FRL and
MDDL have been fixed at EL 1301 m, 1300 m and 1295 m respectively. Studies conducted for the original
design of spillway with ski jump bucket as energy dissipator indicated that the performance of ski jump bucket
was not satisfactory. Hence, feasibility of providing a horizontal stilling basin type of energy dissipator was
explored in view of the high tail water levels. Accordingly, hydraulic model studies were conducted in the
existing model for modified design of spillway and energy dissipator (Horizontal stilling basin with apron level
12525 m). Taking due cognizance of the ebservations from the model studies and poessibility of deposition of
sediment in the stilling basin, it was suggested to raise the stilling basin elevation by about 4 to 5 m with the
flatter slope of the end sill so as to facilitate movement of sediment from the stilling basin during the operation
of spillway.

Model studies were conducted by raising the basin elevation from 12525 m to 1257 m and adopting MNatter
slope of end sill 1:3 instead of 1:1. The performance of the stilling basin has improved the flow conditions over
the spillway with shifting of location of front of hydraulic jump to the downstream on the spillway glacis. This
minimizes the risk of submergence of spillway crest for higher discharges. The jump was found to be stable
even for minor variation (retrograded) tail water level conditions. The stilling basin with raised elevation was
found to be satisfactory for the entlre range of discharges. Due to lattening of slope of end sill [1:3), the stilling
basin has the self-cleansing potential as it facilitates in flushing out the sediments from the basin,

Performance of Stilling basin for Q = 5,969 m s, Gated Operation
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S873-MATHEMATICAL MODEL 5STUDIES FOR SURGE ANALYSIS OF TUKAI LIFT IRRIGATION
SCHEME, TALUKA: KARJAT, DISTRICT: AHMEDNAGAR; MAHARASTRA

The Tukai Lift Irrigation Scheme is sitwated ar Kukadi left bank canal of kukadi dam in the Karjat Taluka of
Ahmednagar district in Maharashtra. This scheme envisages lifting of water from Kukadi left bank canal
through pumping to irrigate 539 hectare of land in Karjat Taluka. The distribution point is approximately 5000
m away from the lift point.

The lift irrigation scheme for pumping water from the source to the delivery chamber comprises a forebay, a
sump, a pumping station with four submersible pumping units, four delivery pipes of 400 mm diameter each,
one manifold and a rising main of 740 mm diameter and 5000 m long. The total discharge of four pumps is 0.8
m3/s and total static lift from pump sump to the delivery chamber is 64.717 m. During sudden shut down due

to power failure, pumps decelerate rapidly leading to pressure fluctuations due to water hammer. The rising
main is required to withstand maximum and minimum pressures.

The maximum pressures varied between 6791 m (at a chainage of 10 m) to 660,08 m (at a chainage of 5000
mjand the minimum pressures varied between 506,13 m [at a chainage of 150 m) to 660,08 m [at a chainage
of 5000 m]in the rising main chainage between 10 m to 5010 m. With the incorporation of ten air valves and
50 m3 air vessel, the maximum and minimum pressures in the rising main were within the acceptable limit.
The plot of pressures along the rising main is shown in the figure.
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SB75-MATHEMATICAL MODEL STUDIES FOR SURGE ANALYSIS OF MODIFIED
HANBARAWADI LIFT IRRIGATION SCHEME, TALUKA: KARAD, DISTRICT: SATARA,
MAHARASTRA

The Hanbarwadi Lift Irrigation Scheme is proposed on the Arphal left bank canal (Ch. of 721.500 m) of Kanhar
dam in Karad Taluka of Satara district in Maharashtra. This scheme envisages lifting of water from Arphal
canal through pumping to ircigate 2600 hectare of land in Karad Taluka. The distribution point is
approximately 3280 m away from the lift point.

The lift irrigation scheme for pumping water from the Arphal left bank canal to the delivery chamber
comprizes a forebay, a sump, a pumping station with four submersible pumping units, four delivery pipes of
450 mm diameter, one manifold and a rising main of 200 mm diameter and 3280 m long [total of curvilinear
and straight segments of rising mains). The total discharge of four pumps is 1.271 m3/s and total static lift
from pump sump to the delivery chamber is 79 m. During sudden shut down due to power failure, pumps
decelerate rapidly leading to pressure fluctuations due to water hammer. The rizsing main Is required to
withstand maximum and minimum pressures.

The maximum pressures varied between 716.47 m to 704.64 m and the minimum pressures varied between
65248 m to 704.64 m in the rising main chainage between 10 m to 3280 m. With the incorporation of ten air
valves andd 45 m3 air vessel, the maximoum and minimum pressures in the fsing main were within the
acceptable limit. The plot of pressures along the rising main is shown in the figure.
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5883 - HYDRAULIC MODEL STUDIES FOR SPILLWAY AND ENERGY DISSIPATOR OF ARUN-3
H.E. PROJECT, NEPAL; 1:70 SCALE 3-D COMPREHENSIVE MODEL

Arun-3 H. E. Project contemplated a2 a run-of-river scheme, located on River Arun, a principal tributary of Kosi Biver in
Eastern Nepal. The project is being implemented by S]WN and Arun-3 Power Development Company (P) Lid. [SAPDC], a
whally owned subsidiary of S[VN Lid. The Dam Site is near Nom village and Power house site is near Siding Village of
Sankhuwwashabha [Hstrict in Mepal. The project is locabted at Latitude 27%30°N to 27°35°N and Longitude B7°12°E to
B7*20°E. The diversion dam is envisaged to be o concrete gravity dam of about B0 m in belght with its top level at EL 849
mi, FRL EL #45 m and MDDL EL 835 m. The spillway iz designed to pass the design outflow food of 15710 m? /s (PMF of
8880 m?fs plus GLOF of 6,830 m*/s) through 5 orifice epenings of size 9 m wide x 14.85 m high with crest level at EL
795 m, An underground power house has been provided on the left bank of the river with an installed capacity of 900
MY (4 x 225 MW A ski-jump bucket with a radiuz of 60 m, lip angle 27 and invert at EL 78399 m has been provided
for enetgy dissipation. Hydraulic mede] studics were conducted for assessing the discharging capacity of spillway for
entire range of discharges for the ungated operation of spillway. DMscharge of 16,480 mY/s & design discharge of 15,710
m'/s could be passed at FRL EL 245 m & EL 841.5 m respectively with all 5 spans fully open. Maximum discharge of
17,300 m* f5 could be passed at MWL EL 849 m with all 5 spans fully open. As such, the discharging capacicy of the spillway
iz considered to be adequate, Elevation of trunnion is found to be acceptable, Submerged ski action was abserved for
3928 m" s, T B55 m' s, 11,783 m? /s and 15710 m*/s for gated operation of splllway. For ungated operation of spillway,
hydraulic jump was seen forming in the bucket for 3,928 m*%'s and 7,855 m"/s whereas submerged ski action was
abszerved for 11,783 m"/s and 15,710 m" /s, Dressing the river banks along the left side {cross section -6 to [-11] as
provided by S]VHNL looks inadequate.

To liwer the water levels and facilitating increased waterway downstream of spillway bucket, additional dressing of left
bank dowmnstream of preformed plunge pool was recommended. If the addidonal dressing of left bank of river is unable
to facilitate in forming the ski action for the discharges up to 7,835 m®/fs lor ungated operation of spillway, raising of crest
level at appropriate elevation is recommend 2o that the ski action could take place for the dizcharges up to 7,855 m7fs.
Tranquil low conditions with mild vortices in front of the power Intake were observed while passing the intake discharge
of 344.68 m*/s through all the units with reservoir water levels at FRE. EL 845 m and MDDL EL 835 m with spillway
closed condition. For deciding the gate operation schedule for azsessing the effectiveness of reservalr flushing, few
qualitative observations were made on the spillway model to assess the performance of encrgy dissipator while passing
the discharges of 600, 1,000 and 1,500 m®fs [assumed as representative Mushing discharges) with left end spans fully
opened. Hydrawlic jump was seen forming predominantly in the bucket reglon for all the observed discharges. Also,
Nushing operation by selective operation of few gates |n sequence is not recommended as such Nushing operation may
cauze deposition of sediment in front of adjacent closed spans. Scour studics will be taken up subsequently on the model
to finalize plunge pool geometry.

Performance of Ski Jump Bucket for @ = 15,710 m3 /s
(Gated flow)

¥iew of Dry Model from Downstream
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5890 - ADDITIONAL HYDRAULIC MODEL STUDIES FOR POWER HOUSE TAILRACE CHANNEL,
SUBANSIRI LOWER H.E. PROJECT, ARUNACHAL PRADESH

Subansiri Lower HE Project |5 the biggest hydroelectric project undertaken in India so far and is a ran-of -river
scheme on river Subansiri. Total peneration capacity of the project is 2000 MW, The studies for powerhouse
tailrace joining works with river was referred by the Executive Director (D&E), NHPC for conducting hydraulic
model studies on 1:35 scale geometrically similar Froudian model. The studies with the original and modified
designs [Alternative -1 and 2Z) of the tailrace channel were conducted at CWPRS, Pune during 2008 to 2012
and the Technical reports bearing No. 4723 of March 2010 and No. 4988 of August 2012 had already been
submitted to the Project authorities. As the performance of uriglnal and modified de:igng were not much
satisfactorily, it was recommended to further flatten the slope of the TRC to improve the flow conditions,
Accordingly additional hydraulic model study on the existing physical model was under taken at CWPRS for
power house tailrace joining with modified tailrace channel upstream slope 1V: 21 across all units as Alt [3).
The modifications which were suggested were incorporated in the model as Alternative-3 along with the
extreme left side boundary as straight and right side curvilinear. The studies indicated that the flow conditions
in the tail pool and over the welr for bath Alternative 3 and Alternative 2 (modified) were comparable after
the introduction of guide plates in the scroll case. Velocities of flow in the tailrace channel over the weir were
measured and found it to be non-uniform over the entire length of the weir for various combinations of power
units in operation, Water surface fluctuations over the entire length of the weir were almost negligible and no
noticeable variation in the water surface was observed for various combinations of power units in operation.
As the flow conditions for both Alternatives viz. Alternative-2 [modified) and Alternative-3 were almost
similar, either of the Alternatives was supgested vide Technical report bearing Mo, 5890 of January 2021 to
adopt as per site constraints.

Closer View of the Model Without Power Units Running Flow Conditions in the Tail Pool for all Power Units
Running
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2898 - HYDRAULIC MODEL STUDIES FOR DESILTING CHAMBER OF KHOLONGCHHU HL.E.
PROJECT, BHUTAN

The Kholongchhu Hydro Electric Project is located at the lower course of Kholongehhu River just before its
confluence with Dramengehu [Gongrichu] in Trashivangtse District of Bhutan, The proposed project is a run-
of- the river scheme and envisages utilization of a net head of about 761.53 m. The installed capacity of the
project is 600 MW (4x150 MW). Two no. of feeder tunnel of 4.70 m diameter, horse shoe shaped with intake
discharge of 1068 m*/s [including 20% fushing discharge) are proposed from power intake to desilting
chambers. The proposed desilting chamber arrangement comprises two D-Shaped type desilting chambers of
130 m (W) X 18 m [H]} x 350 m (L) for exclusion of 90% suspended particles coarser than 0.2 mm size and
maximum sediment concentration of 4000 ppm. The model was constructed to a scale of 1:30 G.5. The view of
desilting chamber as reproduced in the model is shown in photo 1.

The average settling efficiency of the desilting chamber based on analytical method worked out to be 8982 9%
and on actual experimental basis it was 85.2 % for the sediment used in the model (difference of 4.62 %). An
equivalent gradation curve for prototype glves a value of settling cfficiency of 98% for 0,2 mm size particles.
If the difference of 4.62 % is considered, the settling efficiency of particle size of 0.2 mm works out to be 93.38
. Comparing this higher settling efficiency with 90 % as considered during the design, there is a scope for
reduction in length of desilting chamber. A prototype settling efficiency curve for various lengths of desilting
chamber for 0.2 mm size particle (based on analytical calculations] is prepared as shown in figure 1. From this
curve, it is seen that the settling efficiency is 96.5 % for 300 m length of desilting chamber. By applying the
difference of 462 % in analytical and experimental estimation; this settling efMliciency works out to he 91,88
4. Based on this analysis, the length of desilting chamber may be reduced by 50 m from the proposed designed
length of 350 m. Hence, desilting chamber of size 300 m (L) x 13 m (W) x 18 m (H] is adequate for 90 %
settlement of sediment size of 0.2 mm and above,

The inlet transition with a bed slope of 1 V: 2.255 H is adeguate for desired flow diffusion and transport of
sediment without deposition on its bed. Size of settling trench provided at bottom of desilting chamber is
adequate to accommodate the dunes of zettled sediment formed between successive openings, Size and
spacing of openings connecting main chamber with silt flushing tunnel is adequate in drawing the required
flushing discharge for flushing of settled sediment. These are revised for reduced 300 m length of desilting
chamber, The settled sediment could be easily transported through silt lushing tunnel below the chamber

without any deposition.
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A902-HYDRAULIC MODEL STUDIES FOR KHOLONGCHHU DAM S5PILLWAY, BHUTAN,
1:45 SCALE 2-D SECTIONAL MODEL

The proposed Kholongchhu HLE. Project with installed capacity of 600 MW is a run of river scheme, located on
river Kholongchhu, in Bhutan, The project envisages construction of a 167 m long and 62 m high concrete
gravity dam above river bed. The dam has been provided with a breast wall spillway with 5 spans of 6.8 m
wide x 12.9 m high. equipped with radial gates separated by 8 m thick piers. The crest level of the spillway is
at El. 1515 m and the FRL is at 1572 m. The spillway is required to pass a design discharge of 8750 m3/s
(PMF). A ski-jump bucket with 40 m radius and 350 lip angle is provided for energy dissipation. Hydraulic
model studies were conducted on 1:45 scale 2-0 sectional mode] to assess the performance of spillway in
respect of discharging capacity, pressures over spillway profile, and performance of ski jump bucket for entire
range of discharges. It was observed that the design discharge of 8750 m3/s could be passed at RWL El 1752.23
m with all gates fully open. It was observed that a discharge of 11,549 m3/s could be passed at FRL EL 1572 m
with all gates fully open. With one span inoperative, a discharge of 9238 m*/s could be passed at FRL. As such,
the discharging capacity of the spillway is found to be adeguate. Pressure profiles for gated operation of the
spillway indicate that the pressures are negative both along the centre of the spillway and side of the pler from
Ch 28 m downstream of dam axis which (s slightly away from the gate seat to Ch 55 m i.e. till the end of the
pier and beginning of the bucket portion of the energy disipator. The cavitation indices were found to he less
than critical cavitation index of 0.2 in this zone there by making it susceptible for caviation. Hence, spillway
profile was not found to be acceptable in respect of pressures for gated operation of spillway. It is
recommended 1o modify the spillway profile by making it flatter in that zone to protect the spillway surface
due to cavitation damage.

The performance of ski-jump bucket was observed for the entire range of discharges and reservoir water
levels with ungated and gated operation of spillway.lt is felt that it is necessary to modify the design of spillway
and epnergy dissipator to achieve satisfactory energy dissipation under ungated operation of spillway.
Reducing the bucket lip angle form 35° to 30° may be considered as an option. Under gated operation of the
spillway, ski-action was observed for entire range of discharges. However performance of skijump- bucket
was hampered due to the formation of rooster tails for all the discharges. In view of this, it is felt that keeping
the pier length same, the pier shape may be modified by extending the tapering to the end of the pier nose in
place of the present curved shape, which may eliminate the formation of rooster tails.

Flow eonditions aver the splllway and energy dissipator (0 = 8750 m3fs (100%]),
ungated operatian of spillway)
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2903-HYDRAULIC MODEL STUIMES FOR MODIFIED SPILLWAY OF KWAR H. E. PROJECT,
JAMMU AND KASHMIR, 1:50 SCALE 2-D SECTIONAL MODEL

Ewar Hydroelectric Project (540 MW] is a run-al-river hvdro electric project, planned across Chenab River,
near Padyarna village in Kishtwar district of Jammu region. The project envisages construction of 109 m high
and 195 m long concrete gravity dam across Chenab River. An orifice spillway has been provided to pass a
design Alood (PMF) of 10,534 m7/s along with Glacial Lake Outburst Flood (GLOF) of 620 m?/s through four
orifice openings of size 9.5 m wide x 13.8 m high with crest level at EL 1330 m. The FRL/MWL has been fixed
at EL 1385 m and MDDL at EL. 1372 m.

Hydraulic model studies were conducted on original design of spillway on 1:50 scale 2-D sectional model for
assessing the performance of spillway and the findings were reported vide Technical Report Mo, 5741 of
October 2019, It was suggested to Aatten the spillway profile to reduce the cavitation susceptibility on the
spillway profile. Based on the model studies, modification o the hreast wall profile was sugpested te improve
the performance during ungated operation of spillway.

Hydraulic model studies were conducted on the revised design of spillway. Studies indicated that the design
discharge of 10,534 m3/s (PMF] could be passed at RWL EL 1367.35 m with all 4 gates fully open. It was
observed that a discharge of 13,780 m? /5 could be passed at FRL EL 1385 m with all four gates fully open as
against the design discharge of 10,534 m*/s. As such the discharging capacity is found to be adequate. The
medified design of breast wall profile found to be more effective in discharging the flood as the water jet found
to be adhering the profile. The upper nappe was found to be below the top of training wall for all the discharges
hence the height of training wall is found to be adequate. Pressures over the spillway surtace were found to
be positive for all the conditions. Isolated pressure of 0.65 m with corresponding cavitation index of 0,18 was
observed at chainage 32 m for the discharge of 2634 m*/s with gated operation of spillway. For the rest of
spillway surface the cavitation index was found to be equal to or greater than critical cavitation index of 0.2
For 103 gate opening, pressures were positive throughout the spillway surfiice with the cavitation index just
below 0.2 [0.194 to 0.198) between the chainage 53 to 69. This can be eliminated by operating fewer spans
with higher gate openings. The performance of ski jump bucket was found to be satisfactory for the entire
range of discharges as clear ski action was seen.

|
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5910-HYDRAULIC MODEL STUDIES FOR THE MODIFIED DESIGN OF TEESTA-IV DAM
SPILLWAY, SIKKIM. 1:60 SCALE 3-D COMPREHENSIVE MODEL

Teesta H. E Project, Stage-1V is a run-of-the-river scheme located on River Teesta after its confluence with
tributary Runchhu near New Jalpaiguri in Sikkim. The project is a part of the hydropower-rich Teesta cascade
between Teesta-11l project on the upstream and Teesta -V project on the downstream. The project envisages
construction of 65 m high (from river bed level] and 197.2 m long concrete gravity dam with top EL 760 m.
The breast wall spillway has been provided to pass the design flood of 13,000 m3 /s through 6 orifice epenings
of size 9 m wide x 14.5 m high with crest level at EL 716 m. The FRL has been fixed at EL 755 m and MDDL at
EL. 740 m. Radial gates have heen provided at the downstream face of breastwall for controlling the outflow
discharges. A ski-jump bucket of 35 m radius and 35° lip angle with invert at EL. 697.0 m and pre-formed
plunge pool s provided for energy dissipation. Four power intakes each of 6.5 m @ with sill level at EL 726 m
are located on the right bank to carry a design discharge of 480 m3 /5. The water conductor system consists of
four desilting basins and two Head Race Tunnels leading to surge shafts of 23 m @,

The results of scour studies conducted on revised design after incorporating the modification which includes
the tapering of the spillway span, curvature in the dam axis and rlh‘ln.g by 30, revision in the design of intake
and modification in breast wall bottom profile were submitted to the Project Authorities vide Technical Report
Mo, 5468 of February 2017 and subsequently the discharging capacity for full and partial gate operation were
submitted wide Technical Report No. 5492 of May 2017, It was ohserved that the flow condition in the plunge
pool was improved as there was no concentration of flow towards the right bank in the plunge pool and the
jet issuing from span no. & was also not hitting the right bank. Thus, uniform distribution of flow across river
width after impingement of ski-jump jet was observed as compared to the original design due to improvement
in the performance of ski-jum p bucket. Mo vortices were observed in the vicinity of power intake while passing
the design discharge of 480 m3/s through all 4 units for the RWLs at FRL and MDDL. Therefore, it is found
that the revised design of the intake is performing satisfactorily,

Performance of Ski-Jlump Bucket for Ungated Performance of Ski-Jump Bucket for Gated Operation
Oparation of Spillway for the Discharge of 13000 m'/s of Spillway for the Discharge of 3250 m'/s (25%) at
(100%) at RWL EL 744.5 m FRL EL, 755 m

DL T -
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5808 - MATHEMATICAL MODEL STUDIES TO ASSESS THE IMPACT OF CONSTRUCTION OF
PROPOSED BERTH AND DREDGING OF THE APFROACH CHANNEL IN HYDRODYNAMICS AND
SEDIMENTATION AT OLD MANGALORE PORT, KARNATAKA

0ld Mangalore Port is situated on the left bank of the Gurupur river and is approximately 10 Km south of the
New Mangalore Port on the west coast of India. The existing port with two parallel breakwaters of 252 m
length each at the entrance, is able to handle small coastal vessels drawing a draft of 3.0 m - 4.0 m with
alongside berthing facilities. The net littoral drift is from North to South direction due to which the shoreline
has advanced up to the tip of northern breakwater. This will result into bypassing of sand into the proposed
harbour and channel area. The southern shoreline of the south breakwater shows erosive trends on the
contrary and needs to be replenished.

Port and Fisheries Division, Udupl has a proposal to develop a new port at Old Mangalore on the apposite side
of existing port. Both the ports would be bifurcated by two existing islands (Island 2 and Island 3). Itis
proposed to develop new port facilities to cater to slightly bigger vessels of 5000-6000 DWT requiring water
depths of -7m below CD in the Stage-1 while under Stage-11 development, it is proposed to cater to about
10,000 DWT ships requiring -12m water depth. The Stage-1 of development consists of the turning circle of
diameter 300m and 100 m wide approach channel of length 3350m dredged to -7m below chart datum,

The proposed site is influenced by both tides and waves causing tide as well as wave induced currents. The
maximum currents during peak river discharge condition would be of the order of 0.4 mfs in the vicinity of
proposed harbor area and inner channel while at the bend of approach channel currents would be of the order
of 0.8 m /s for Stage-l development. During Stage-Il development, the maximum currents during peak river
discharge condition would reduce to 0.3 m/s in the vicinity of proposed harbor area and inner channel while
at the bend of approach channel, the currents would be of the order of 0.55 m/s.

Considering prevailing depths in the existing channel and side slope of channel to be 1 in 4, the capital
dredging under Stage-| development is estimated to be about 1.85 Mm3 while the same has been estimated to
about 5.2 Mm3 for Stage-Il development. The length of approach channel in Stage-1 would be about 3350 m
while during stage-Il it would increase to 6100 m. The maintenance dredging under Stage-1 and stage-ll
developments would be of the order of about 0.50 Mm3 and 2.30 Mm3 respectively. In view of the dredging
of the turning circle and limitation of space for slopes etc., the boundaries of the Island need to be suitably
strengthened.
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2810 - DESK 5TUDIES FOR THE DESIGN OF COASTAL PROTECTION WORK NEAR SASIHITHLU,
DAKSHINA KANNADA DISTRICT, KARNATAKA

The erosion site is located near Sasihithlu, Dakshina Kannada District Karnataka along the west coast of India.
The site is suffering from severe erosion and damages to the shops, bulldings and plantations on the land side
were affected due to the direct wave actions during high water. Government of Karnataka has proposed to
provide coastal protection of about 1.2 km stretch of erosion site near Sasihithlu. In this connection, Port and
Fisheries Division requested CWPRS to carry out the studies to evolve the suitable coastal protection works
near Sasihithlu after due consideration of the proposed training works at Hejamadi Kodi. Based on
mathematical model studies, the two different options of coastal protection such as groynes field and offshore
breakwater were evolved and suitable coastal protection have been suggested in CWPRS Technical Report No.
5800 of March 2020. The series of six groynes of 60 m length with 200 m spacing between them have been
proposed considered for reducing erosion. Another option of four offshore breakwaters of length 100 m each
with 200 m spacing between them at a distance of 100 m (-2 m depth contour] from the share have been
evolved to reducing erosion. Based on the mathematical model studies result from the above mentioned two
options, the expected magnitude of accretion of beach may not achieve the stable beach conditions, As such, it
iz also essential to protecting the coast from severe erosion. The formation of wide beach and protection from
the erosion to the adjacent coastline may be possible by providing combination of groyne field and seawall.
The coastal protection in the form of seawall in the open sea and bank protection on the river side have also
been proposed to protect the adjacent coast from the severe erosion during extreme wave climate, The design
cross-sections of coastal protection work in the form of grovne field consists of 1 to 1.5 ©stones in the armour
for trunk portion and 2 to 3 1 stones in the armour for roundhead portion extended up to -2.0 m bed level. The
design cross- sections of coastal protection works in the form of offshore breakwater consists of 3 to 4t
stones in the armour at -2.0 m bed level. The design cross-sections of coastal protection work in the form of
seawall consists of 1 to 1.5 t stones in the armour and bank protection consists of 200 vo 300 kg stones in
armour with 1: 2 seaside slopes. The maximum breaking wave height of 2.0 m for design of seawall, 3.2 m for
the end portion of groynes and offshore breakwater at -2 m bed levels during High Water Level [HWL) of +2.2
m was considered for the design,

- -
i -
Coastal srosion B design options of coastal Design cross-sections of coastal
protection work near Sasihithlu, Karnataka protection works near

Sasihithiu, Karnataka
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5813 - 5TUDY OF THE SHORELINE EROSION ALONG THE KERALA COAST USING REMOTE
SENSING TECHNIQUES, KERALA

Joint Director, Coastal Engineering, Field studies, Thrissur, have referred to CWPHES the study of shoreling
erosion along the entire Kerala coast using Remote Sensing Techniques. Thereafter, additional studies were
referred by Chief Engineer, Irrigation and Administration (15A], Thirevananthapuram, for the Five specific
locations viz., Pachalloor to Veli lake (12km), Panmanna to Parayakadava (12km]), Chethy Harbour to Thanky
[12km), Vadanapally (12km), Cheruvathur to Valivaparamba, on 15.05.2019 by email.

This report describes the studies carried out by CWPRS to assess the Shoreline changes along the entire
Kerala Coast of about 590 Km and at Five Specific Locations along the Kerala coast in detail, using digital
remote sensing satellite data for the period from 2004 to 2017. The digital satellite imageries are procured
from Mational Remote Sensing Centre (NRSC), Hyderabad. Studies are carried out using Rolta Geomatica
Software,

The total stretch of 5390 Km., is divided into Seven Zones. The extracted shorelines of the satellite imageries
were superimposed for the entire Kerala shoreline, for the seven zones, and at five specific locations, to
observe the shoreline changes.

Remote Sensing Studies indicates that, on the synoptic scale, the shoreline has neither receded nor advanced.
However, erosion and accretion s taking place at few local locations. Some minor shoreline changes were also
ohserved, These changes are seasonal and expected due to variows coastal processes and human activities,
like construction of structures etc.

There is noticeable change in the shoreline along the coast in the vicinity of breakwater or any other structure
constructed at few locations, while at maost of the locations there s negligible elfect.
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2815 - DESK STUDIES FOR THE DESIGN OF COASTAL PROTECTION WORK NEAR HOSABETTU,
DAKSHINA KANNADA DISTRICT, KARNATAKA

The erosion site is located near Hosabettu, Dakshina Kannada District Karnataka along the west coast of India.
The site is suffering from severe erosion and damages to the shops, bulldings and plantations on the land side
were affected due to the direct wave actions during high water. Government of Karnataka has proposed to
provide coastal protection of about 3.0 km stretch of erosion site near Hosahettu. In this connection, Port and
Fisheries Division requested CWPRS to carry out the studies to evolve the suitable coastal protection works
near Hosabettu after due consideration of the proposed training works at Hejamadi Kodi. Based on
mathematical model studies, the two different options of coastal protection such as groynes field and offshore
breakwater were evolved and suitable coastal protection have been suggested in CWPRS Technical Report
No.5805 of March 2020. The series of sixteen groynes of 50 m length with 200 m spacing between them have
been proposed considered for reducing erosion. Another option of ten offshore breakwaters of length 100 m
each with 200 m spacing between them at a distance of 120 m (-2 m depth contour] from the shore have been
evolved to reducing erosion. Based on the mathematical model studies result from the above mentioned two
options, the expected magnitude of accretion of beach may not achieve the stable beach conditions, As such, it
iz also essential to protecting the coast from severe erosion. The formation of wide beach and protection from
the erosion to the adjacent coastline may be possible by providing combination of groyne field and seawall,
The coastal protection in the form of seawall in the open sea and bank protection on the river side have also
been proposed to protect the adjacent coast from the severe erosion during extreme wave climate. The desk
studies have been conducted for evolving the cross-section of coastal protection such as grovnes field, offshore
breakwaters and seawall based on the data such as beach profiles, tides, waves and the existing site conditions.
The design cross-sections of coastal protection work in the form of groyne fleld consists of 1 to 1.5 t stones in
the armour for trunk portion and 2 to 3 t stones in the armour for roundhead portion extended up to -2.0 m
bed level. The design cross-sections of coastal protection work in the form of offshore breakwater consists of
3 to 4 t stones in the armour at -2.0 m bed level, The design cross-sections of coastal protection work in the
form of seawall consist of 1 to 1.5 t stones in the armour with 1; 2 seaside slopes. The maximum breaking
wave height of 2.0 m for design of seawall, 3.2 m for the end portion of groynes and offshore breakwater at -2
m bed levels during High Water Level (HWL) of +2.2 m was considered for the design.

' SRR, S — - S o = s
e . el 1 N = o -
Dﬁlign cross-sections of coastal

Coastal Erosion & Design Options of protection works near Hosabettu,
Cosstal Pratection Work nesr Karmataka

Hosabettu, Karmataka
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5818 - MMS FOR ASSESSMENT OF WAVE TRANQUILITY AND SHORELINE CHANGES FOR THE
DEVELOPMENT OF JETTY AT KALINGAPATNAM IN A.P. FOR APTDC

Andhra Pradesh Tourism Department (APTDC) has a proposal to develop small harbours for passenger
transport to encourage tourism. Tourist Harbours will be developed at Kakinada, Kalingapatnam,
Bheemunipatnam and Manginapudi on the coastline of Andhra Pradesh. In this regard the Chief Engineer,
APTDC entrusted CWEPRS to conduct mathematical model studies to determine feasibility of the passenger
water terminal in the Kalingapatnam creek. The mathematical model studies of wave tranguillity ancd
shoreline changes are described in the technical report

The IMD data for 30 years between 15 to 20 degrees latitude and 80 to 85 degrees longitude was analysed to
get offshore wave climate, The predominant directions are S5W, South and 55E with percentage occurrence of
7.9, 64.2 and 8.4. Maximum wave heights up to 4.0 m occur. The Wave transformation studies were carried
out using MIKE 21 5W with existing lavouts with incident wave directions of ESE, EAST, SE, 55E and South
with incident wave height 1.5 m, 2.5 m, 2.5 m, 3.5 m and 3.5 m respectively. It may be noted that 95 percent of
the wave heights will be less than the selected wave heights. For the development a layout with 100m wide
channel and sand pits on both the sides of the channel are proposed. The wave transformation studies with
this layout were carried out for East, ESE, 5E and 55E incident wave direction. The results show that the jetty
and development area is tranguil with respect to wave disturbance considering the permissible limit of 0.3 m.
The inlets on the east coast of India are characterized by the movement of sand. To understand the sediment
movement, the radiation stresses were calculated. Lower radiation stresses can be nhserved in the north and
south sand pits. This is indicative of sediment deposition in the sand pits. The sand pit will arrest the sediment
moving in the channel as desired. The same trend was observed in sedimentation studies. The orientation of
the shoreling in the vicinity shows considerable variation, hence three profiles with different orientations
were selected for the littoral drift studies. The LITPACK model was used for the studies. Annual northward
and southward, transport rates were computed for all the three profiles, The major sediment transport occurs
in the southwest monsoon, contribution in the rest of the duration is less, The net movement of sediment nesar
the channel is of the arder of 0.7 million cubic meters and is towards north. This Morthward movement of
sediment will reach the inlet and hence will contribute in the formation of the sand bar without the sand pits.
Maximum movement is from shore to -1.5 m depth. Sand pits will arrest this sediment movement. The
proposed lavout is feasible from littoral drift and wave tranquillity point of view,. The proposed lavout at
Kalingapatnam for APTDC and wave helght plot from ESE direction glven In following figures.
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2819 - DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF COASTAL PROTECTION
WORKS AT STRETCH BETWEEN VAKALPUDI - EDATAM STATE HIGHWAY IN EAST
GODAVARI DISTRICT ANDHRA PRADESH

The erosion site is located between vakalpudi-Edatam state highway read in East Godavari district Andhra
Pradesh along the East coast of India. The site is suffering from severe erosion and damages to the State
Highway on the land side due to the direct wave actions during high water, Recently on, the site was hit by
Amphan super cyclones and the significant beach erosion toeok place. Government of Andhra Pradesh has
proposed to provide coastal protection of about 4.8 km stretch of erosion site. In this connection,
Superintending Engineer [R&B]), Kakinada requested CWPRS to carry out the studies to evolve the suitable
coastal protection works stretch between Vakalpudi = Edatam state highway road in East Godavari district
Andhra Pradesh. The coastal protection in the form of seawall in the open sea has been proposed to protect
the coast from the severe erosion during extreme wave climate. The design of coaztal protection work in the
form three alternative seawall sections has been evolved viz. - Alternative-1: With 2t tetrapods in the armour
layver and PCC Parapet on crest, Alternative=1I: With 2 t tetrapods in the armour layver and 1 to 3t stones on
crest, Alternative-111: With 2 to 4 t stones in the armour laver and 1 to 3 t stones on crest has been evolved at
various chainages. The design of coastal protection in the form of seawall has been evolved based on data such
as beach profiles, tides, waves and the existing site conditions, Out of three any sultable seawall section may
be adopted for protecting the eroded stretch as per site conditions and availability of materials,

View of erosion site at Vakalpudi-Edatam, Kakinada, and Andhra Pradesh

FLTIRRATIVE -

-

Bl kb

Design cross-section of seawall at at Vakalpudi-
Edatam, Kakinada, and Andhra Pradesh
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2820 - DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF BREAKWATERS FOR THE
DEVELOPMENT OF PRIVATE PORT AT HONNAVAR, KARNATAKA

Honnavar harbour is located on the West coast of India in Karwar District of Karnataka. The inlet of the
harbour has got shifted with the formation of sandbar at the entrance of the harbour, It is difficult to navigate
the vessels due to narrow entrance and shallow depths at the mouth. M /s Honnavar Port Pvi. Limited has
prepared a feasibility report in consultation with M/s LET Ramboll Consulting Engineers Ltd for development
of port facility at Honnavar. The proposal consists of construction of two parallel breakwaters at the existing
gut to maintain the tidal inlet, dredging of navigational channel and berthing area. The North breakwater is
about B25 m long and a South breakwater iz about 857 m long. The bank protection is provided on either side
of river bank from 0.0 m bed level to towards river bank. In this connection, Director of Ports & IWT, Karwar,
Karnataka, sought advice of CWPRS for the design of breakwaters. Accordingly, based on desk and wave
flumes studies, the design cross-sections of breakwaters/training wall, protection bunds and bank
protection at various bed levels with different Alternatives have been evolved. The protection bund
section consistsof 1 to 3 t stones in the armour palced in 1: 2 slopes. The breakwaters/training bunds
sections consists of 2 t and 4 t tetrapods in the armour placed at 1:2 slope from 0.0 m to -1.5 m bed
level and -1.5 m to -4.0 m bed level for trunk portion respectively for both the breakwaters/training
bunds. In the roundhead portions of breakwaters/training bunds, 6 t tetrapods in the armour at -5.0
m bed level are proposed. The alternative design cross-sections of breakwaters/training wall,
protection bunds and bank protection with sheet pile also suggested. The hydraulic stability tests
were conducted in the wave flume by reproducing the sections to a Geometrically Similar {GS) model
scale of 1:27 and 1:23, The sections were found stable upto a significant wave height of .75 m (Hs).
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Design cross-sections of breakwatersiftraining bund
and protection bund fer the development of of
Hannavar Port, Karnatlaks

Wave flume studies for the design of
breakwaters/training bund and protection bund for
the development of of Honnavar Port, Karnataka
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5822 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS, SEDIMENT TRANSPORT
AND DISPERSION OF DREDGED MATERIAL FOR THE PROPOSED DEVELOPMENT OF MARINE
INFRASTRUCTURE AT MAZAGON DOCK SHIPBUILDERS LIMITED, NHAVA YARD, MUMBAI

The Mazagon Dock Limited [MDL) intends to create a ship building cum ship repair facility at the "Mhava Yard'
primarily to cater to maritime defence needs of the country. Also, MDL present portfolio of designs spans a
wide range of products. The proposed area of development is located near [NPT. Presently MDL is building
several frontline warships for Indian Navy. The ships being constructed at MDL are required to be taken out
of MDL area to open sea. Since sufficient depth are not available in front of water front and existing channel,
MDL is dependent on tidal window far the activities. The water depth available in these stretches is about - 1.5
m to -2 m below CD and -6 m to -6.5 m during the tidal range of 4.5 m.

| —

rmlen phaba b F1opowd Deserloprreend of K

The facilities that are proposed in the water front are: a] A ship-lift and transfer facility of approximate
dimension 210 m X 60 m X 18 m (L x B x D). h) A wet basin of approximate dimension 225 m X 75 m (L x B).
The focus of this model study is to assess the effect of this proposed development on MDL and access channel
and likely morphological changes in the parts of the creek and MDL area from navigation point of view in the
existing approaches to |NPT and MbPT. For this MIKE-21 HD and 5T model studies were completed. Also, a
Mood dumping ground was tested in the well calibrated model for dispersion of dredged material,

Flow field for the sbb tide in the model Sedimentation Pattern in the creek with
domain Proposal
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No severe circulation or eddies is observed in the creek area in natural condition, hence no massive siltation.
The small circulations and cross currents observed near the extended jetty of INPT during flood and ebb phase
of tide. But this extension is necessary for tranguil condition required for berthing ships at [NFT. However, for

the proposed conditions, hydrodynamics of model undergoes changes in both magnitude and direction in the
proposed area of MDL, Small eddies have been obzerved on the eastern berthing face of proposal during flood
phase of tide. This may cause marginal siltation in same area in longer run. During ebb tide, no circulation has
been observed. Also, strong ebb currents may reduce siltation.
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3824 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION FOR
DEEPENING AND WIDENING OF MAIN NAVIGATIONAL CHANNEL (PHASE - II) OF [N PORT

The Jawaharial Nehru Port (JN Port] a premier container port of India is situated well inside in the Thane creck
at lat. 18" 56" 43" and long. 72" 56" 247 on the west coast of Maharashtra, The tides in this region being macro
[tidal range of 5 m] and semi-diurnal, huge tidal Aux exchange occurs infout of Thane creek as sea water
enters from Arabian Sea through 10 Km wide estuarine entrance and spreads 30-40 km inside up to Thane.
Thus, tidal phenomenon along with sediment transport governs as a design basis for finalising waterfront
facilities. The port under its expansion plan has recently developed 330 m long NSIGET terminal at Nhava end,
while 2 km long container terminal on south of BPCL jetty is in progress an BOT basis, The main navigational
channel maintained at 10.8 m below CD for couple of decades is being widened and deepened upto about 16
m CD in two phases to cater for plying of modern container vessels requiring deeper drafts. The Phase-|
deepening is already completed to bring 9000 TEU, 14 m draft container vessels by taking advantage of tidal
window and Phase-ll was planned for vessels up to 12000 TEUs, The location of |N Port along with entire
alignment of the main navigational channel (36 km) wherein Phase-11 deepening was proposed is shown in
Fig.1. The mathematical model studies entrusted to CWPRS for estimation of likely rate of siltation in the entive
main navigational channel due to proposed deepening and widening of maln navigational channel [Phase-11)
are carried out using oceanographic data collected in year 2016. The field data collected indicate the maximum
tidal range is 4.84 m at Apollo Bunder, while maximum current strength observed at current-meter locations
C-1 to C-6 varies between 1.1 m)s and 1.56 m/s. The material in suspension is clayey silt with average Dz =
0,05 1mm, while the bed material is also Clayey Silt with average Dso = 0,006 mm. The model studies carried
out by simulating prevailing hydrodynamic conditions in the main navigational channel [¥r 20016) reveal that
model iz well calibrated with 95% agreement for tides and is in good agreement with current. The studies for
calibration of siltation reveal good agreement with prevailing siltation rates in main navigational channel. The
studies to predict likely rate of siltation in the main navigational channel for Phase-1l dredging scenario is
carried out by dividing channel in five portions viz. starting from seaward end of channel A-B, B-C, C-0), [}-E &
E-F near [N Port area. The proposed depths to be maintained in these portions are, 159 m, 15.7 m, 14.9 m,
14.7 m, 14.7 m respectively. The width of channel on the seaward end s proposed to be 800 m while that in
the straight portions it will be 450 m. The width of channel at bends will be kept to 530 m to cater maneuvering
requirements. The well calibrated model applied to predict siltation in channel for Phase-1l scenario reveals
that, siltation rates are different in different stretches of the channel A-B to E-F and it is more in the bend
portions of the channel compared with that in straight portion. It is likely to vary between 0,35 mfannum and
a6 my/annum. The likely guantum of siltation /anmum after Phase-11 capital dredging in the 36 km long main
navigational channel will be about 9.2 million cum per annum and is shewn in Fig.2.

Location plan of Main Mavigational Channel
and JH Part

Annual likely siltation in main navigational
channal after Phase-10 .r.luarlg]n-g
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5827 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION FOR THE
PROPOSED EASTERN BREAKWATER AT PORBANDAR, GUJARAT

Gujarat Maritime Board [GMB) has proposal to construct a breakwater on the eastern side of the existing
breakwater at Porbandar, Gujarat. In this regards Gujarat Maritime Board requested CWPRS to carry out the
mathematical model study to evaluate the changes in flow conditions and siltation pattern due to the proposed
construction of Eastern breakwater at Porbandar Port, Gujarat.

A Z2-D mathematical model was developed using MIKE 21-HD FM. The hydrodynamic model studies include
simulation of flow feld for the existing conditions as well as with two proposed layouts. Proposal-1 consists
of Eastern breakwater and Proposal-2 consists of an additional breakwater on the western side of the existing

breakwater Figure 1.

The mathematical models MIKEZ21-HD FM and MIKE21-5T were used for simulation of hydrodynamics and
sedimentation in the area covering the entire port, The studies were conducted with the existing conditions
and the model was calibrated with the observed current near proposed location. The model was also simulated
with proposed layouts, From h_',.rdmriymmic studies with prnpn.ied construction of Eastern hreakwater it is
noticed that flow direction is almaost parallel to the contours which is conducive for the proposed development.
Similarly, Sedimentation studies were carried out and the study indicates that there is a scope for siltation in
the dredged approach channel and the annual deposition of sediments iz expected with Eastern breakwater,
It is also observed that Proposal-1 is feasible for the proposed construction of Eastern breakwater as the
circulation is considerably reduced and the magnitude of current inside the harbor and entrance is reduced
and tranquil conditions are achieved. The tendency of sediment deposition in the harbor basin needs to be
tackled by maintenance dredging. Based on the model studies proposed layout ie., Proposal-1 is feasible for
the proposed construction of Eastern breakwater Figure 2.

Sedimentation Patiern Proposal-2

Propaial 2
View of Computational Madel ol Different Layouls
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2828 - MATHEMATICAL MODEL STUDIES TO EVALUATE HYDRODYNAMICS AND
SEDIMENTATION DUE TO PROPOSED EXTENSION OF ICG JETTY AT PORBANDAR, GUJARAT

Indian Coast Guard proposed a 100m extension to the existing 1CG jetty at Porbandar, Gujarat, In this regards
Gujarat Maritime Board requested CWPRS to carry out the mathematical model study to evaluate the changes
in flow conditions and siltation pattern due to the proposed extension of jetty and approach channel at
Porbandar Port, Gujarat.

A Z2-D mathematical model was developed using MIKE 21-HD FM. The hydrodynamic model studies include
simulation of Aow field for the existing conditions as well as with two proposed layouts, Proposal-1 is
extension of ICG jetty by 100 m and in Proposal-2 consist of ICG jetty extension by 100 m with proposed
Eastern breakwater Figure 1.

The mathematical models MIKEZ21-HD FM and MIKE21-5T were wsed for simulation of hydrodynamics and
sedimentation in the area covering the entire port, The studies were conducted with the existing conditions
and the model was calibrated with the observed current near proposed location. The model was also simulated
with proposed Iaynul:rh From hyd rn:lj.rnamii: studies with proposed layout, it is noticed that flow direction is
almost parallel to the contours along the northern and southern boundary and it was observed that there is
no cross flow which is conducive for the proposed development Similarly, the Sedimentation studies were
carried out and the study indicares that there is a scope for siltation in the dredged approach channel the
annual deposition of siltation is expected. The tendency of sediment deposition in the harbor basin needs to
be tackled by maintenance dredging. Based on the model studies proposed layout i.e, Proposal-2 is feasible
from siltation point of view Figure 2.
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Sedimentation Patlern Propasal-2
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3830 - MATHEMATICAL MODEL 5STUDIES FOR ASSESSMENT OF WAVE TRANQUILLITY FOR
PROPOSED BERTH AT OLD MANGALORE PORT, KARNATAKA

Port and Fisheries Division, Udupi has a proposal to develop a new portat Old Mangalore on the opposite side
of existing port. Both the ports would be bifurcated by two existing islands, The existing port can facilitate
smaller ships which require -4 m draft below CT. It is proposed to develop new part Facilities to cater to slightly
bigger vessels of 5000-6000 DWT requiring water depths of -7 m below CD in the Stage-1 while under
Stage-ll development, it is proposed to cater to about 10,000 DWT ships requiring -12 m water depth. The
Stape=1 of development would consist of the turning circle of diameter 300m and 100 m wide approach
channel of length 3350 m dredged to -7 m below chart datum. The channel width and turning circle diameter
would be 100 m and 300 m respectively. In this regard, Port and Fisheries Division, Udupi approached CWFRES
to carry out mathematical model studies to examine the technical feasibility of port based on basis of wave
tranquility at berth and turning circle of port area and approach channel. Wave tranquility studies are carried
out in bwo stages first the wave transformation of deep-sea wave to near shore at (-] 15m using MIKE21 -5W.
In second stage the wave tranguility has been assessed at berth turning circle and entrance using MIKE21 -
BW for existing condition, and Stage -1 and Il development. Mathematical model studies for wave
transformation of wave height and wave direction from deep water to [-) 15 m using spectral wave model
MIKE 21- 5W indicated that predominant directions at (-) 15 m depth are from the quadrant 202.5"N to 315N,
While MIKE21 BW simulations shows that with existing condition significant wave heights at port entrance
are in range of 0.6 m to 1.6m while at berth and at turning circle, these are in the range of 0.1 to 0.2m.For stage
-1 development significant wave heights at port entrance are in range of 1.6 m o 1.8 m while at berth and at
turning circle, these are in the range of 0.1 to 0.2m. For Stage -1l development significant wave heights at port
entrance are in range of 1.6 m to 1.8 m while at berth and at turning circle, these are in range of 0.1 to 0,2 m.
From studies, it is confirmed that the adeguate wave tranguility would be obtained at proposed berth and
turning circle for the proposals of approach channel dredged to -Tm and -12m respectively for the proposed
port development at Old Mangalore,

Mangalore
Part

Location Map of Old Mangalore Part Karnataka
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2831 - DESK 5TUDIES FOR SHIF MOORING ANALYSIS FOR THE PROFPOSED DEVELOPMENT OF
OUTER HARBOUR AT PARADIP PORT, ODISHA

Paradip Port is one of the 12 major ports in India. It is an artificial, deep-water port on the East coast of India
in Jagatsinghpur district of Odisha. At present, vessel sizes of 75000 DWT with maximum draft allowance of
145 m are handled at the port. To cater to future traffic, an outer harbour has been proposed under the
Sagarmala capacity augmentation project to cater to Cape size vessels of 200000 DWT having a draft of 18.3
m. The outer harbour is targeted to become operational by 2021, There is a proposal for development of Duter
harbour towards southward of the existing harbour basin to create transshipment terminals for import and
export of coal and break bulk. Paradip Outer harbour layout conslsts of two hreakwaters; North breakwater
of 1440 m and South breakwater of 4830 m. A total of 13 berths are proposed for Duter harbour. For the
development of Outer harbour, Desk studies for selection of fender system and ship mooring analysis for all
berths were entrusted to CWPRS. The method and findings of the studies are described in the report.

Studies were carried out to simulate the moored ship motions, the consequent mooring rope tensions and
fender deflections for the environmental conditions prevailing in the harbor and for the ships proposed to be
berthed in the harbour. The motions of the ships moored at the berth were simulated taking into account
peometry of the ships, their inertial characteristics, added mass and other hydrodynamic characteristics. The
arrangement of mooring ropes and fenders, their elastic propertes and all other relevant aspects governing
the behavior of moored ships were also considered in the studies.

Studies showed that SCK2500 fender or equivalent ones are suitable for 205000 DWT and SCK1600 fender or
equivalent are suitable for 40000 DWT Ship berth. Mooring analysis shows that there are no operationally
unacceptable ship responses, Mooring line tension, fender deflections are well within safe limits ensuring high
factor of safety. The recommended fenders are designed for berthing velocities less than 200 cmfsec, Therefore,
proper tug assistance may be provided to keep parallel berthing and the berthing velocities below the limits,
It is also recommended to impart proper pretensions to all the group of mooring ropes. Mooring line
description for 205000 DWT ship given in the figure.

Mooring Line Description for 205000 DWT Ship
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5832 - MATHEMATICAL MODEL STUDIES FOR SHORELINE CHANGES FOR 2™ STAGE
DEVELOPMENT OF KARWAR PORT, KARWAR, KARNATAKA

Karwar Port has plans to expand the Port facilities under 204 stage development involving extension of existing

south breakwater by 145m up to depth of (-} 6.0 m and construction of a new north breakwater having length
of 1160m up to depth of -] 5.5m. The impact of proposed north breakwater an the shoreline has been assessed
at CWPRS using mathematical model studies with the help of software LITPACK. Studies were conducted in
two stages; first to get wave transformation from deep sea to near shore at (-] 10 m; and in the second stage,
Littoral drift and shoreline changes studies carried out using LITDDRIFT and LITLINE module of LITPACE
software, Wave transformation studies indicate that the predominant wave directions at the near shore (=) 10
m depth are from 220° N to 300° N, LITDRIFT studies indicate that at the proposed site, the net annual
sediment transport is of the order of 0.06%9 million cum and is towards Morth and gross annual drift is of the
order of 0.073 million cum. Shoreline changes studies indicate that as a result of construction of proposed
north breakwater at Karwar, shoreline will advance by 33 m, 60 m, 93 m, 123 m, 125 m, and 125 m South of
Northern breakwater in 1, 2, 4, 6, 8 and 10 years respectively. The shoreline erosion on the north of northern
breakwater is insignificant, The overall impact of construction of proposed north breakwater on the existing
shoreline will not be significant.

1l

Lecation Map of Karwar Part Karnataka
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5837 - MORPHOLOGICAL CHANGES ARODUND SOGAL CHANNEL IN THE APPROACHES TO
DEENDAYAL PORT [(KANDLA) DURING 2011-2018

The Deendayal Port is a major port on the west coast of India is located at the head of Gulf of Kutch in the state
of Gujarat, The port is of strategic importance and is the nearest Indian port from the Middle East and Europe.
It is also well connected to the kinterland through rail and road netwaork. The part facilities are located inside
the Kandla creek, which has natural depths up to {(<) 2000m below Chart Datum [CD] in some parts. The region
is tide dominated and the wave disturbance in the approaches to Kandla Port is most significant.

The stability was studied by analyzing the hydrographic survey chart during the period January 2011 to
December 2018, The study indicated that the behavior of Sogal Channel is critical and sensitve to dredging
undertaken by Deendayal Port authorities. The dredging was mainly concentrated in zone-1l i.e., Buoy 12-13
up to Buoy 8-9. The continuous dredging and zone wise monitoring, however, have benefited the port in
improving depths in the critical zone of the navigation channel. The significant improvement of depth through
the major part was observed in the Navigation Channel fSogal Channel.

The fluctuations in dredging quantities have been noticed with increase in depth. The CWPRS has suggested
DPFT im the past to monitor and record the dredging quantities in the navigational channel [(Sogal channel)
considering the dynamic nature of approaches to Kandla creek and the shoals and bar area in this region. The
navigation channel has withstood all-natural calamities i.e., cyclones and the earthquake.

The Hydrographic charts provide help for understanding the analysis of overall approach channels and the
bathymetric changes in that area or the region where dredging is undertaken, The continuously monitoring of
Mavigation channel after dredging resulted in achieving more than 9.0-meter depth. The further studies for
future data collection and monitering of siltation may be continued.
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5839 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SEDIMENTATION
ASPECTS FOR M/s. EBTL HAZIRA, GUJARAT

Essar Bulk Terminals Limited [EBTL), an Essar Group Company, operites a Port Terminal at Hazira on the
western shore of the Tapi estuary. To meet the increasing demand of inward raw materials and outward
finished steel products of Essar Steel. Essar constructed a Deep-Water Berth connected to the high seas by a
7.0 km long and 12 m deep Navigational Channel with a Turning Circle of radius of 600 m to facilitate direct
berthing of bulk carriers of Panamax size (70,000 Dwt]. EBTL reclaimed about 350 ha. In the intertidal area
to the south of the mangrove patch to increase back up space for cargo and storage development. Due to strong
waves from SW direction the 5E corner of the reclaimed area Is eroding and the eroded material heing
depositing at the western toe line of the approach channel. Mathematical model studies were carried out to
overcome this problem.

Based on the wave model studies it is propesed to introduce a Reel (submerged breakwater) of 3.5 m (CD)
height with a length of 300 m and a width of B0 m on the southeast corner of the reclamation to
overcome,/minimize the present problems. The proposed Reef has been incorporated in the computational
model to study hydrodynamic and sedimentation with various alternative proposals {without and with Reef)
to analyze the effectiveness of the reef to overcome the present problems.

Hydrodynamic and sedimentation studies with different proposals reveals that the Proposal-4 with provision
of reef of +3.5 m [CD) height in the SE corner of the reclamation and maintaining uniform depth of -12 m in
the approach channel is effective in addressing the recurrent problem of eroding at 5E corner of the
reclamation and reduction in hump fermation in the channel. It is observed that annual rate of siltation after
provision of reef is about £.30 Mm? in the channel and 1.65 Mm? at the hump area as compared to 6.85 Mm*
and 3.05 Mm* with the existing condition. The 20 view of computational model domain and siltation pattern
during monsoon season with proposal-4 is shown in Fig.1 and Fig.2.
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5842 - STUDIES FOR THE DESIGN OF COASTAL PROTECTION WORK AT ROSS ISLAND IN
PORT BLAIR, ANDAMAN & NICOBAR ISLAND

MNetaji Subhash Chandra Bose Island (formerly known as Ross Island) is the famous tourist place in South
Andaman which is situated at about 3 km cast of the Port Blair, Due to the severe wave climate, especially in
the monsoon season, the island is experiencing severe erozion on south-east, north-east and north-western
sides of the island. Military Engineering Services (MES), sought advice of CWPRS for the prevention of the
erosion at the coastline of Ross Island.

The design of coastal protection work has been évolved based on data such as beach profiles, wave height, and
tides & existing conditions at the site. The protection section consists of 2.0 ttetrapods placed on 1:2 slope {in
double layer) from el. +2.0 m to el +5.50 m. A 3.0 m wide; 0.3 m thick PCC crest slab & 0.5 m high vertical
parapet wall is suggested in the crest of seawall. Secondary layer from crest to toe of seawall consist of 100 to
200 Kg stones in double layers, & 3.0 m wide toe-berm consists of (0.5 to 1.0t stones are provided at el +2.0m
on 1:2 slopes. The hydraulic stability tests were conducted in the wave flume by reproducing the sections (o a
Geometrically Similar [G5) model scale of 1:20. The section was found hydraulically stable by conducting the
random and regular waves of different wawve heights through wave flume studies and recommended for the

construction. A design wave height of 3 m (breaking) is considered for the studies,

Recammendied Crass-Section af Seawall

Wave Flume Test
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2845 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILLITY AND SHORELINE
CHANGES DUE TO RECLAMATION PROPOSED BY M/S EBTL AT HAZIRA, GUJARAT

Essar Bulk Terminals Limited (EBTL), an Essar Group Company, operiates a Port Terminal at Hazira on the
western shore of the Tapi estuary. The port was expanded over a decade. The channel and turning circle
depths were increased. Reclamation was carried out by utilizing the dredged material from deepening of the
navigational channel, turning circle, berth pockets and the iron ore slag. However, in every monsoon there
was depletion in the area of the reclamation. The reclamation adjacent to the channel was eroded. A hump is
formed in the channel. Hump recurred even after dredging that area to the orlginal depth.

The project authorities referred the problem to CW&PRS, The Mathematical Model studies (MM3) of wave
tranguillity and shoreline changes, hydrodynamic and sedimentation studies were carried out to understand
and suggest method to arrest the formation of the hump. It was observed that there is considerable erosion
on the corner of reclamation and the eroded sediments get deposited in the approach channel resulting in the
formation of hump, To calculate the wave impact on the reclamation, Mathematical mode] studies were taken
up. A regional model was developed with wind time series as the input. From the results, time series of wave
parameters was obtained near the entrance of gull of Khambhat. An intermediate model from entrance to the
=30 m depth contour, near the reclamation was developed. The output wave parameters were used for the
local model encompassing the reclamation, and the channel. The output from the intermediate model was
used to simulate wave climate in the local model. Mesh over the local model was used for both wave as well
as hydrodynamic model studies. Wave climate at the reclamation was simulated. At the reclamation, maximum
wave height of 2.5 m was cbserved. Wave directions were from the quadrant 210° to 250, Wave approach is
obligue to the reclamation shere. Te reduce the wave impact on the reclamation corner, submerged
breakwater was envisaged. Various different layouts of submerged breakwater with different locations,
orfentation and lengths were studied. The wave time series comparison at three locations namely on the
seaside of the breakwater, just behind the breakwater and near the shore were compared to arrive at the
optimal layout. The optimal layout (Layout 5) was arrived at, the layout consists of submerged breakwater of
length 300 m, 3.5 m height above the chart datum, located at 150 m to the west of the channel and 100 m away
from the shoreline [Figure. 1]. After the simulation with submerged breakwater, wave heights at the shore
reduced by 37%. Sediment drift was estimated using LITPACK model. The studies to calculate sediment drift
along the shore using LITPACK model indicated that drift will reduce considerably and erosion will be
considerably arrested. Simulations with integrating the phenomena of waves, hydrodynamic currents and
evolution of sedimentation were done on the Local Model. The results indicated that submerged breakwater
(Layout 5) is effective in reducing the erosion and mitigating the formation of the hump.

Significant Wawve Height with Submerged Breakwater

Location of the Proposed Submerged Breakwater

during Low Water
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2846 - DESK AND WAVE FLUME 5TUDIES FOR THE RESTORATION AND DESIGN OF
BREAKWATERS FOR THE FISHING HARBOUR AT VERAVAL, GUJARAT

Veraval is located in Saurashtra Peninsula of Junagadh district, Gujarat. The Government of Gujarat proposed
to restore/repair the existing breakwaters to facilitate the fishing activity at Veraval. The existing fishing
harbour consists of two breakwaters, 440 m long Eastern hreakwater and 334 m long Western breakwater.
Techno-economical feasibility studies for the development of fishery harbour at Veraval have been carried out
by the Central [nstitute of Coastal Engineering for Fisheries {CICEF], Bangalore and the Detall Project Report
[DPR] is being prepared by M s Epis India Consultant Ltd. M /s Egis India Consultant Ltd. in consultation of
CICEF and sought advice of CWPHRS for design the restore/repair the existing breakwaters,

This report describes the desk and wave flume studies for the design and restoration of existing breakwaters
cross-sections for the Fishery harbour at Veraval. The cross section consists of 5 t tetrapods from the root to
-4 m bed level and 12 t tetrapods in the armour from -4 m to -7 m bed level for trunk portion of Western
breakwater. The section consists of 15 ¢ tetrapods in the armour for Western breakwater roundhead portion
at -7 m bed level. The cross section consists of 6 ttetrapods from the coat to -1.5 m bed level for trunk portion
and 8 t tetrapods in the armour for roundhead portion of Eastern breakwater have been suggested. The
hydraulic stability tests were conducted in the wave lume by reproducing the sections to a Geometrically
Similar (G5) model scale of 1:41. The sections were found stable up to a significant wave height (Hs) of 5.8 m,

hence were recommended for construction,

Layaut Plan o Veraval Flﬂ_,htr,. Harbour

Wave Flume Test of Breakwater
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3850 - MATHEMATICAL MODEL STUDIES ON HYDRODYNAMICS AND SEDIMENTATION FOR
DEMOLITION OF RETAINING WALL AT MARRIOT HOTEL, GDA

The Mandovi River in Goa state is Bacing severe problem of erosion at itz left bank near Hotel Marriott and s
upstream. In order to safe guard this bank, retaining wall was constructed in 1978. This wall got damaged in
early nineties due to severe storms and discharges. In order to protect hotel property, the hotel management
constructed retaining wall at about 10 m away from the damaged retaining wall in the year 1996, The length
of this new wall is 242.85m and its top level varies between 2.78m to 4.38 m in different stretches of wall. It
is proposed to dismantle the existing wall and part of hotel premise by about 10-12m.The mathematical model
studies were carried out by using MIKE -21 HD/MT to determine the impact of demolition of wall and adjacent
properties in the vicinity of hotel Marriot on the left bank.

This area is highly influenced by tide, waves and high river discharge conditions. This stretch is prone to
erosion. The studies show that the significant wave height in the region is of the order of 08 m during monsoon
period, The peak currents near the Marriott hotel wall are of the order of 0.9 m/s. The studies strongly indicate
that shifting of left bank would increase the curvature of river resulting in more erosion at left bank. The
demolition of existing wall would result in shifting of channel towards left bank and this would further worsen

the situation of erosion as angle of oblique current would further increase and the wave forces would be borne

by bank alone,
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2852 - MATHEMATICAL MODEL 5STUDIES FOR WAVE TRANQUILLITY AND SHORELINE
EVOLUTION FOR DEVELOPMENT OF FISHERIES HARBOUR AT MURDESHWAR, KARNATAKA

Ports & Fisheries Division, Karnataka proposed to develop Murdeshwar fisheries harbour (lat 140 05° 25" N
and long 740 29" 10° E) with a breakwater of length of 820 m with 120 m wide opening from westerly
direction. Harbour basin is proposed to be dredged up to [-] 3.0 m for parking vessels and for berthing
operations. In this regard, model studics have been referred to CWPRS to examine the adequacy of the
proposed port lavout of the fishing harbour. Accordingly, mathematical model studies for wave tranguillity
and littoral transport have been carried out using MIKE 21 BW and LITPACK software,

According to model studies for wave tranguillity, predominant directions of wave approach at site are from
2250, 247 50N, 2700N, and 292.50N with percentage occurrence of 9.03, 7.76, 19.1 and 2032 respectively
iz, about 33, 28, 70 and 74 days in a year respectively. It is also seen from the model studies that almost 151
days ina year the incident wave height at site will remain calm [(Wave height less than 005 m). 1tis further seen
that wave heights near the westerly harbour entrance are higher in range of 1.5 m for SW, W5W, West and
WHNW directions and of lower order of 0.3 to 0.4 m for 55W and NW directions. The wave directions during
the monsoon season will be almost parallel to the vessels for westerly waves hence will he suitable for
manoeuvring. During the non-monsoon season, the incident wave heights are somewhat less, hence the
vessels should not face problem in taking entry into the harbour and besides the width of the entrance e, 120
m, is also quite sufficient. According to the model studies for littoral transport, net sediment transport in a
year is of the order of 0.064 million cum and is towards South and gross transpaort is of the order of 0.178
million cum. As such, with the construction of proposed breakwater, there will not be significant changes in
the existing shorelines on the north and south of breakwater, Considering the results of simulations, the layout
sugpested by Project Authority is recommended for the proposed fishing harbour at Murdeshwar,

Recommended Layout of Fishing Harbour At
Murdoshwar
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5854 - DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF BREAKWATER FOR the
PROPOSED DEVELOPMENT OF FISHERY HARBOUR AT MURUDESHWAR, UTTARA KANNADA
DISTRICT KARNATAKA

Murudeshwar is situated on the west coast of India in Uttara Kannada district, Karnataka. In order to facilitate
the fishing activity, Department of Fisheries, Government of Karnataka, has proposed to develop fisheries
harbour at Murudeshwar in Uttar Kannada District, In this context, Executive Engineer, Parts Division, Uttara
Kannada district, Karnataka, requested CWPRS to conduct studies for development of fishery harbour at
Murudeshwar, Accordingly, the length and alignment of the breakwater have been Hnalized through
mathematical model studies. The breakwater length of 820 m and also approach bund is proposed from
shoreling to existing hillock with rocky outcrop up to - 4.5 m depth contour. The clear spacing of 120 m for
entry of vessels to the Port is provided between the tips of the breakwater to hillock side bank.

Based on desk and wave flumes studies, the design cross-sections of breakwater at various bed levels have
been evolved. The breakwater sections consist of 1 t and & ¢ tetrapods in the armour placed at 1:2 slope from
root to 5.0 m bed level for trunk portion. In the roundhead portion of breakwater, B ¢ tetrapods in the armour
at -5.0 m bed level are proposed. The hydraulic stability tests were conducted in the wave flume by
reproducing the sections to a Geometrically Similar (GS) model scale of 1:33, The sections were found stable
upto a significant wave height of 4.75 m [Hs].
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2859 - DESK STUDIES FOR THE DESIGN OF COASTAL PROTECTION WORK AT KUNDAPUR
AND KAUP TALUKA IN UDUPI DISTRICT, KARNATAKA

The various erosion sites are located at Kundapur and Kaup Taluka in Udupi District, Karnataka along the
West coast of India. The erosion sites are located in the open sea coast and subjected to direct waves, As a
result, severe erosion takes place in some of the stretches namely Hejmadi, Padubidri, Muloor at Kaup Taluka
and M-Kodi near Hyguli temple in Kundapur Taluka along the shoreline, At present, severe erosion has been
taking place at these stretches and damage to the plantations, coastal roads and residence on the land side
along the shoreling due to direct wave actions during High Water. In this connection, Port and Fisheries
Division, Udupi District requested CWPRS to carry out the studies to evelve the suitable coastal protection
works at Kundapur and Kaup Taluka in Udupi District, Karnataka.

Accordingly, the desk studies were conducted for evolving the cross-sections of coastal protection measures
based on the field data such as beach profiles, tides, waves and the existing site conditions. The design of
coastal protection works in the form of rubblemound seawall has been evolved as per the existing conditions
at the site. The design cross-sections of coastal protection work in the form of seawall consist of 1 to 1.5 ¢
stones in armour with 1: 2 seaside slopez. The maximum breaking wave height of 2.0 m during High Water
Level (HWL) of +2.2 m was considered for the design of seawall at 0.00 m bed level.

Camadoan mibas in

Hasn Taipks

] P

Design of Coastal Protection Werks At Kaip and
Hundapur In Udupi Dist. Karnataka
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2860 - MATHEMATICAL MODEL STUDIES FOR SHIP MANEUVERING FOR THE PROPOSED
DEVELOPMENT OF COASTAL BERTH AT OLD MANGALORE PORT, KARNATAKA

Port and Fisheries Division, Udupi has a proposal to develop a new port at Old Mangalore on the opposite side
of existing port. Bath the ports would be bifurcated by two existing islands. The existing port can facilivare
smaller ships with -4 m draft below CD. It iz proposed to develop new port Facilities to cater to slightly bipger
vessels of 5000 DWT requiring water depths of <7 m in the Stage=1 while under Stage=Il development, it is
proposed to cater to about 15,000 DWT ships requiring -12 m water depth. The Stage- | of development would
consist of the turning circle of diameter 300m and 80 m wide approach channel of length 3450 m dredged to
(-] 7 m. Whereas, for stage =11 development, a 100m wide approach channel of lemgth 6.1 km and dredged to
(-1 12m is proposed. In this regard, Port and Fisherles Division, Udupi approached CWFPRS to carry out
mathematical model studies to examine the alignment of approach Channel and adequacy of dimensions of
the approach channel and width in particular. The studies were carried out at CWFRS by using mathematical
model NAVIGA. The ship navigational tracks were monitored under different wave, wind and current
conditions at the site. It is noticed from studies that the optimum base width requirement for (-] Ym depth
approach channel considering adequate safety margin s 88m or say 90 m in AR section, 182 m or say 180 m
for section BC contalning bend and 86m or say 90 m in last section CD for safe maneuvering of the design ship
of LOA 105 m for the prevailing environmental conditions at the site. While the optimum base width
requirement for (-] 12 m depth approach channel considering adequate safety, margin is 87 m or say 90 m in
AR section, 103 m or say 100 m for section BC in successive section, 278 m or say 280 m CD in the section
containing Bend and 215m in last section DE for safe maneuvering of the design ship of LOA 152 m for the
prevailing environmental conditions at the site,

Plan Showing the Various Reaches of the (-) Tm and (=) 12m Depth Approach Channel
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5861 - MATHEMATICAL MODEL STUDIES FOR WAVE HINDCASTING AND STORM SURGE
ANALYSIS AT RADIO CLUB NEAR GATEWAY OF INDIA, MUMBAI

The Maharazhtra Maritime Board (MMB) approached CWPRS to cirry out the studies for storm surges and
wave hindcasting for Radio Club near Gateway of India, Mumbai. This report describes the mathematical
model studies carried out for estimation of extreme wave, surge and water level conditions during the cyclonic
climate at Radio Club Mumbai. These parameters are required for estimation of the design wave height for
breakwaters. Storm data of past 30 yvears (1990-20207 were used for wave hindcasting. A 100-year return-
period wave helght of 3.60 m was predicted at the Mumbal coast, from extreme value amalysis of hindcast
storm wave data. The storm surge analysis reveals that storm surge of 149 m may occur for return period of
1 in 100 years for Mumbai. The water level data fitted in distribotion functions to predict its value for different
return period reveal that water level of 691 m may ocour for return period of 1 in 100 years for Mumbai,
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3864 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY FOR PROPOSED
DEVELOPMENT PASSENGER JETTY NEAR RADIO CLUB MUMBAI MAHARSHTRA

Maharashtra Maritime Board (MME) proposed to develop passenger terminal near Radio Club in the vicinity
of Gateway of India. The various options with different trestle lengths were suggested, The development area
iz exposed to waves from the Arabian S5ea and high tides, The permissible limit for operation at the passenger
jetty has been considered as 0.30m. The mathematical model studies were carried out at CWPRS for
assessment of wave tranguility near berthing area in turning circle for proposed passenger terminal. This
study is carried out in two stapges. In the first stage, studies for transformation of wave height and wave
direction from deep water to (-] 6 m depth, using spectral wave mode]l MIKE 21-5W to derive near-shore wave
climate, indicated that predominant directions at [-] 6 m depth are from 202,50 N and £25.0 N with percentage
occurrence of 24.09 and 0.55 respectively with maximum significant wawve height of 2.0m. In second stage,
studies are carried out for wave propagation in the proposed harbour to compute wave heights in the berthing
area and in turning circle for existing condition using MIKE 21 -BW Model and for Options 1, 2, 3 and 4. Studies
with existing condition show that without any break water protection to the berthing area for the passenger
terminal, the maximum significant wave hefghts would be in the range of (08-1.2m, The downtime at the berth
due to high wave conditions will be nearly 90 days In a year mostly during the monsoon season. The optimum
breakwater lengths of 500m, 550m and 600m and 920m respectively for Options-1, 2, 3 and Option 4 were
evolved for providing adequate wave tranguility conditions at the passenger jetty for safe berthing operations
round the vear. The reduction in the wave heights near the Gateway of India would be in the range of about
&60% to 40% for Options-1,2 and 3 respectively while for Option-4, [0 would be about 70% to B0%,

Lecatian Plan of Proposed F“.\,l':.':.-l_-r||_:||_'\-| Jerty
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5865 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SEDIMENTATION FOR
DEVELOPMENT OF PASSENGER JETTY AT MANDWA, MAHARASHTRA FOR M/S MMB

Mandwa port is situated on the west coast of India which connects Mumbai to Alibag in Maharashtra state.
The port comprises a brealowater of length 360m and a navigational channel of length 1.8 km, 150m wide
dredpged initially to about [-) 4.0m below Chart Datum [CDN. The clear depths in the channel are required to
be maintained at about 2.5m-3.0m below chart datum throughout the year. At present, the port is facing severe
problem of sedimentation in the navigational channel. The mathematical model studies for hydrodynamics
and sedimentation were undertaken at CWPRS by using MIKE =21 HD/MT. The sedimentation in the channel
can be attributed to mainly high sediment concentration levels in the region and the strong currents crossing
the channel almost normally. Under the existing condition, the annual sedimentation in the approach channel
is about 2.0m and this would not facilitate availability of clear depth of more than 2.5m throughout the year
in the channel and in harbour area. The sedimentation is comparatively less in Zone 2 (upto B00m from the
sea end of the channel) but it is guite more in Zone 1 (beyond 800m upto harbour). In order to make available
the reqguired depth of more than 2.5m in the channel and harbour area, two proposed scenarios were studied;
(i) Proposed Condition-1 with additional dredging in the channel and harbour areas (Zone 1 to-5.0m and Zone
2 to -+, 0m for the existing alignment of the channel, (i) Proposed Condition-2 with Modification In the channel
alignment to bearing 320"N maore along the current with dredging at (-) 4.0m below CD. The model studies
indicated that for Proposed Condition 1, the annual sedimentation in the channel and harbour areas in Zone 1
would be increased to about 2.5m but with the additional cushion dredging provided, a clear depth of more
than 2.5 m below CD would be available throughout the year in the channel and harbour areas. For Proposed
Condition 2, the annual sedimentation swould be reduced by 30% - 40 % in comparison to the existing scenario
and it would be about 1.2m - 1.4 m. Channel length would also be reduced marginally by about 100m.

Location Plan
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5866 - PHYSICAL MODEL STUDIES FOR WAVE TRANQUILITY FOR DEVELOPMENT OF JETTY
AND CRUISE TERMINAL AT BHAGWATI BUNDER IN RATNAGIRI DISTRICT, MAHARASHTRA

The Bhagwati Bunder is situated in Mirya Bay, in Ratnagiri district of Maharashtra state. The part construction
of west or commercial breakwater upto alength 457 m was over in 1973, Maharashtra Maritime Board (MME)
has proposed development of cruise terminal and jetty at Bhagwati bunder to cater to passenger ships with
length of 245 m and draft of 7.9 m. The development area is exposed to incident waves during non monsceon
and monsoon seasons and diffracted waves from the existing breakwater reach the harbour. The permissible
wave limit for berthing operations at Passenger Jetty has been considered as 0.50m. Initially, an extension of
100m of the existing breakwater was suggested by the Project Authorities for obtaining the adeguate
tranquility at proposed Passenger jetty for round the year operation, The physical wawve model studies at
geometric similar scale of 1 /120 were conducted at CWFPRS which consists of a three-dimensional model tray
shallow wave basin equipped with the Random Sea Wave Generation (RSWG] facilities with SCADA control.

The physical wave model studies were conducted with for 100m as well as 200m extension of the existing
breakwater for the three predominant wave directions vie, WSW [Ha= 4.0 m, Tp = 12 sec), West (Hs = 4.0 m,
Tp = 12 sec) and North West (Hs = LB m, Tp = 6 sec). The studies indicated thar about 70-80 days will be lost
for operation at the passenger berth during the monsoon season under existing condition. With 100 m
extension of existing breakwater, the downtime will be about 10 days at the passenger berth during the
monsoon season. The 200m extension will provide just adeguate wave tranquility throughout the year at the
passenger berth for ship size of 245m length with wave permissible limit as 0.50m.

BhagwatvBunder

Location Plan
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2868 - HYDRODYNAMICS AND SEDIMENTATION STUDIES FOR DESIGN OF PASSENGER JETTY
NEAR RADIO CLUB, MUMEBAIL MAHARASHTRA

Maharashtra Maritime Board ([MME) proposed to develop passenger terminal near Apello Bunder in the
vicinity of Radio Club near Gateway of Indla, Mumbal, Strong tidal currents prevall in the area due to high tidal
range of about 4.5 m. Hydrodynamicz and sedimentation aspects have been studied at CWPRS through
mathematical model studies by using MIKE-21 HD/MT for various options for this development. The
breakwater lengths for various options were decided on the basis of wave tranquility studies. Under the
existing condition, the prevailing currents in the berthing area are of the order of 0.60 m/s and annual
sedimentation in the channel area would be about 0.40 m. For Option-1, with breakwater length of 500 m and
trestle length of 267 m, the maximum currents in the harbour area increase to 1 m/s during Aooding and
additional annual sedimentation on the lee side of breakwater of about 0L60 m. These higher order currents
may create some problem in ferry anchoring and passenger embarking. ForOption -2, with breakwater length
of 550 m and trestle length of 380 m, the maximum currents in the harbour area would be of the order of 0.7
m /s and its capital and maintenance dredging cost would be relatively less compared to Option-1. For Option
-3, with breakwater length of 600m and trestle length of 580 m, currents in the harbour area would be of the
order of 0.7 m /s and there will be no capltal dredging involved but flow circulation is observed in the harbour
area. The annual sedimentation would be ahout 40 to 50% of the capital dredging for Option-3. For Option -
4, with breakwater length of 920 m and trestle length of 380 m, currents in the harbour area would reduce
drastically to about 0.4 m/s. In this option sedimentation would be less and maximum velocity in the
development area would also be less than 0.4 m/s. For Option -5, with finger jetty optlons and with no
breakwater condition, the currents in the harbour area would be of the order of 0.6 m/s but low circulation
is observed in the harbour area, This option will be available during fair weather condition only. The
sedimentation for this option would be same as for the existing condition, The jetty alignment needs to be
along the predominant current direction to avoid cross current forces.

Lacation Plan of Proposed Pasconger Jetty
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2872 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY AND SHORELINE
EVOLUTION FOR DEVELOPMENT OF FISH LANDING CENTER AT SHIRROR, ALVEGADDE
UDUPI, KARNATAKA

Shirror Fishing Harbour is located at Latitude 139 55" 15" N and Longitude 74 35' 07" E, along the west coast
of India. The location at Shirror (s fully exposed to incident waves from the Arablan Sea with maximum waves
of upto 3.5 m height and predominant waves from 5W to NWN reach the coast. The site is having rocky
outcrops and headland towards the Northern stretch from the proposed development. The Ports & Fisheries
Division, Karnataka requested Central Water and Power Research Station [CWPRS) to conduct mathematical
model studies in order to finalize the suitable layout of the brealkwater. In this regards Mathematical model
studivs were carried out at CWPRS for assessment of wave tranguility and Shoreline evolution and littoral
drift distribution for the proposed Fishing harbour at Shirror, Alvegadde Udupi, Karnataka, In the nearshore
region of Shirror, in -7.5 m water depth, the predominant wave directions are from S5W, 5W, WEW, West, and
WHNW directions. Studies with MIKE 21 BW model for the harbour layout suggested by Project authority,
indicated that wave heights are generally within the permissible tranguility limit of 0.3 m in the designated
berthing areas for almost entire year. At the proposed site net sediment transport in a year is of the order of
0.409 million cum and is towards North and gross transport {s of the order of 1.16 million cum. As such, with
the construction of proposed breakwater, there will not be significant changes in the existing shorelines on
the north and south of breakwater. The proposed breakwaters serve the purpose of containing the littoral
drift to avoid bypassing of the same in the channel and harbour area. The layout suggested by Project Authority
is recommended for the proposed fishing harbour at Shirror.,
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5888 - DESK AND WAVE FLUME STUDIES FOR THE DESIGN OF BREAKWATERS/TRAINING
WALLS FOR THE DEVELOPMENT OF FISH LANDING CENTER AT SHIROOR-ALVEGADDE,
UDUPI DISTRICT, KARNATAKA

Shircor-Alvegadde is natural fish landing centre located at the Sankadagundi river mouth on the west coast of
India in Udupi District, Karnataka. The discharge through the Sankadagundi River is sufficient to keep the open
entrance in the monsoon. Rocky outcrops at the entrance of the harbour are providing protection from the
waves. The guide bund was provided on the North side of the harbour to avoid bifurcation of flow and
navigation of fishing boats from South-West entrance. The Fishermen are facing difficulty in navigating the
vessels due to narrow entrance and shallow depths at the mouth. Itis proposed to develop the existing Fish
Landing Centre facilities and to assure the navigation through the inlet for the fishing boats, In this context,
the Executive Engineer, Ports and Inland Water Transport. Udupi, requested CWIPRS to conduct hydraulic
model studies for development of fish landing centre at Shiroor-Alivegadde in Udupi Dist. Karnataka,

The length and alipnment of two parallel breakwaters ftraining bunds at the entrance, to guide the flow and
maintain the depths for navigation of fishing vessels have been arrived through mathematical model studies.
The layout consists of two parallel breakwaters/training walls [i.e, 205 m long on North side and 315 m long
on South side]) with 80 m clear spacing extending up to (-] 3.3 m contour. The bank protection of about 200 m
is provided on South side of the river bank from 0.0 m bed level. The desk and wave flume were carried out
to evolve the design of cross-sections of breakwaters/training bunds evolved at various bed levels. Based on
the site-specific data regarding bathymetry, wave conditions and tidal levels, conceptual desipn of
breakwaters/training bunds and bank protection were worked out using empirical methods, The bank
protection section consists of 1 te 2 ¢ stones in the armour placed in 1: 2 slope. The breakwaters/training
bunds sections consists of 2 [, 3 1 and 4 t tetrapods in the armour placed at 1:2 slope from 0.0 m to -3.0 m bed
level for trunk portion respectively for both the breakwaters/training bunds. In the roundhead portions of
breakwaters/training bunds, 4 t tetrapods in the armour at -2.3 m bed level are proposed. The hydraulic
stability tests were conducted in the wave flume by reproducing the sections to a Geometrically Similar [G5)
model scale of 1:29. The sections were found stable upto a design breaking wave height of 4.3 m [}, hence
were recommended for construction.

Layout of breakwatersfiraining bund bor Wave flume studles for the design of
the developmont of fishery harbour at

. B breakwaters/training bund for the development of
Shirror-Alvegadde, Udupi District, Karnataka

fishery harbour at Shircor-Alvegadde, Udupl Dist.,
Karnataka
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5891 - MATHEMATICAL MODEL STUDIES FOR SHORELINE CHANGES DUE TO THE PROPOSED
CONSTRUCTION OF SEA WALL/SHORE PROTECTION WORK AT MUS IN CAR NICOBAR ISLAND,
ANDAMAN

MUS is a village in Nicobar district of Andaman Nicobar group of islands, It is lecated at 9014°28" N and
92046°32" E. The harbour was protected by a breakwater of length 490 m and a jetty on the lee side of
breakwater for facilitating berthing in the year 2002, Since the shore inside the harbour was undergeing
changes under the impact of waves, it was proposed to protect the shore by construction of sea wall inside the
harbour. However, such construction of sea wall or any shore protection work may lead to accretion and for
erosion in the nearby coasts, Hence, the study was referred to CWIPRS by ALHW authority to study the impact
of construction of seawall or any protection work in the neighbouring coasts through numerical modelling
technigues.

The study was carried out using 1-D and 2-D numerical models of Mike 21, 2020 developed by DI, Denmark.
An integraved 2-D model in flexible mesh was set up for hydrodynamics and sand transport considering 13 X
10 km domain in the existing condition. The madel was calibrated for tdal Nows within the harbour by
adoprting the appropriate boundary conditions and arrived at the change in bed levels and pattern of
deposition for different wave conditions in different seasons. The total load of sediment of about 2200 m?/m
with 3 m significant wave height was simulated at the end of 14 days period during 5W monsoon. This
frequency of occurrence of waves accounted for 10% of the duration in the season and another 10% exhibits
for waves up to 4.5 m. This amount of deposition is observed to be significant as compared to the other seasons
in a year. Keeping in view the amount of deposition and erosion, A 1-D model of LITPACK of Mike 2020 in
flexible mesh was set up for existing condition and proposed conditions, The model was calibrated for the
known shoreline positions for years 2016 and 2019 using the initial shoreline extracted from the imagery for
the year 2014 in existing condition by using the wave climate of the past 30 years.

Having calibrated the 1-D model for the known shorelines, littoral drift was estimated for different seasons
using the annual averaged wave climate and derived information regarding the various model input
parameters viz. active depth, roughness etc. The net drift from South to North and most significant in SW
monsoon was estimated to be varying from 1400 to 3400 m3 /m with different cross shore profiles considered
along the coast inside the harbour. The annual net littoral drift with cross shore profile inside the harbour was
of the order of 4450 m3/m towards North which was considered positive in the model. The estimated littoral
drifts with 1-D model are in agreement with the sand transport 2-D simulations. The simulations in proposed
condition Le. incorporating the sea wall along with the existing breakwater indicated accretion on far end
(Point C) of the structure at the rate of 10 m in a span of 20 years as simulated by the wave climate derived
from the past 30 years. The effect on the near end (Point A) of sea wall or revetment is under erosion. The rate
at which it is simulated is estimated to be in the range of 0 m to less than 5 m in a span of 20 years up to.a
distance of 150 m, The adequacy of the sca wall as proposed was tested from numerical model studies and
found sufficient. The no-sea wall impact was also carried out by simulating the shorelines for future periods.
The accretion is simulated for a distance of 500 m in the place of proposed seawall along the shoreline
northwards from Point C. In order to optimise the length of seawall several experiments were done with
lengths from 800 m to 225 m. It was found from model results that seawall of length 450 m of which 300 m
from A towards B and 150 m away from it is suitable economically while leaving all those stretches of accretion
ZONes,
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5893 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SILTATION AROUND
THE JETTY AT JAFRABAD, GUJARAT FOR M/S. ULTRATECH CEMENT LIMITED

Jafrabad is an all-weather direct berthing port [20°52'7.00"N, 71°22"45.00°E), located inside Jafrabad creek
in the Gulf of Cambay on the south west coast of Saurashtra, on the west coast of India. UltraTech cement
operates a captive Jetty [20°51'54.93°N, 71°23'11.73"E], at Jafrabad port. The 210-meter Jetty has recurring
silt deposition around it In this regards CWPRS was entrusted to carry out mathematical model studies for
hydrodynamics and siltation around the jetty at Jafrabad, Gujarat for M /s UltraTech Cement Ltd. Figure 1
shows the location of the proposed area.

The mathematical models MIKE21-HD FM and MIKEZ1-MT were used for simulation of hydrodynamics and
sedimentation in the area covering the entire port, The studies were conducted with the existing conditions
and with different alternative layouts [Alternative 1 - Alternative 11) in order to find a feasible solution to the
siltation problem. From hydrodynamic studies near the Jetty anea, it is noticed that Now direction is almost
parallel to the contours and it was observed that there is circulation in front of the Jetty as well as in harbor
area. Different alternatives form Alternative-1 to Alternative- 11 were simulated and it was observed that
there is no significant change in the hydrudynamic conditions as the cross Alow In front of jetty and in the
harbor area was present in all the simulated results. Siltation is observed in the Jetty area and approach
channel in existing condition and with different alternatives described in the technical report from
Alternative-1 to Alternative-11 it is observed that the sedimentation pattern is almost similar to each other
and makes no major changes in the sedimentation pattern. The different alternatives described in this report
from Alternative-1 to Alternative-11 were studied with a purpose to find a feasible solution for the recurring
sedimentation near the jetty, but the results obtained from different simulations indicate that the existing
condition with 5m maintained depth (Alternative-11) as shown in Figure 2 near jetty location is the most
feasible and cost-effective condition for this site as other workable solutions are giving almost same results, [t
is suggested that maintenance dredging is required to be carried out annually to maintain proper draft for

smoath navigation of vessels and the dredging data is to be monitored regularly so a5 to understand the
sedimentation trends and arrive at an economical maintenance dredging quantity.

 EEERRENERNEN

Location Map of Proposed Site at Jafrabad
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5895 - DESK AND WAVE FLUME STUDIES FOR THE RESTORATION OF EXISTING
BREAKWATER AT BHAGWATI BUNDER PORT, RATNAGIRI, MAHARASHTRA

The Maharashtra Maritime Board had constructed breakwater of 457 m length for development of Bhagwati
Bunder Port, Ratnagirl in 1973 and since then it has been serving the port by providing the tranguil conditions
in the harbowr area. However, due to action of hostile forces of waves over the years and being the flexible
rubblemound structure, the breakwater has suffered considerable damage, In this context, The Maharashtra
Maritime Board has proposed to restore the existing breakwater and also extension for prevailing wave
tranqguility inside the harbour basin requested CWPRS to conduct studies for design of restoration works. A
conceptual design of breakwater was evolved based on the desk studies, The design of cross-sections of
breakwater at different bed levels with tetrapods in the armour. The breakwater from -0.0 to - 9.0 m bed level
consists of 12 t tetrapods in the armour with 1:1.5 slope on sea side for trunk and restoration of section. The
secondary laver consists of 1t to 2 t stones are provided below the toe-berm on sea side. A 0.5 m thick & 6.0
m wide crest slab is provided at el. = 7.50 m with the top of its parapet is fixed at el, + 9,00 m. The roundheads
portion of breakwater at - 9,00 m bed level of 15 ttetrapods in the armour on 1:1.5 slope on both the sides.
The length and alignment of breakwater arrived through Hydraulic studies (Refer CWPRS TR 5866 of October
2020). The layout consists of existing 457 long m breakwater and about 200 m long extenslon of breakwater
extending up to - 9.0 m. The desk and wave flume studies were carried out to evolve the design cross-sections
of restoration of existing breakwater and also for proposed extension of breakwater at various bed levels. This
report describes the desk and wave flume studies for the design and restoration of existing breakwater cross-
sections for the Bhagwatd Bunder, The cross section consists of 1.2 t retrapods In the armour layver from the
root to -9 m bed level for trunk portion. The section consists of 15 1 tetrapods in the armour for roundhead
portion of breakwater at -9 m bed level have been suggested. The hydraulic stability tests were conducted in
the wave flume by reproducing the sections to a Geometrically Similar [GS) model scale of 1:38. The sections
were found stable up to a significant wave height (H;) of 5.0 m and design maximum breaking wave height of
8.35 m [H1/10), hence were recommended for construction.

Wave Flume Studies for the Design of st

Layout Plan of Bhagwati Bunder Port |
el A i putol dicasin s dichadil Bhagwati Bunder Port in Ratnagirl District

Ratnagiri District, Maharashira
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Design Cross-Section of Breakwater for Trunk Portion at -3.00 M Bed
Level at Bhagwati Bunder Pori, Ratnagir, Maharashtra
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2896 - MATHEMATICAL MODEL STUDIES FOR WAVE TRANQUILITY FOR THE PROPOSED
DEVELOPMENT AT PORBANDAR PORT, GUJARAT

Porbandar port lies on the western coast of India in the state of Gujarat at 21°38'25" N and 69°37 24"E. It is
an all-weather port, owned and operated by Gujarat Maritime Board (GMB). The Gujarat Maritime Board
[GME] has planned to enhance its port capacity by constructing a breakwater approximately 2040 m in length
on eastern side of the existing breakwater for development of berth facilities. In addition, an extension of 100
m length of the existing breakwater for development Marine Emergency Response Centre (MERC) for Navy.
The Chief Engineer, Gujarat Maritime Board [(GME), Gujarat requested CWPRS to conduct hydraulic model
studies for the proposed development at Porbandar port. In this connection, Mathematical model studies were

referred to CWPRS for examining wave tranguility and tidal hydrodynamics / siltation aspects of the proposed
development. The proposed layout of Porbandar Port given by GMB consists of proposed Eastern brealwater

of 2040 m length and extension of 100 m length of the existing breakwater, Initially, the wave transformation
studies were carried out using MIKE 21 5W model. Mathematical model studies for transformation of wave
climate from deep water to near shore region has indicated that the predominant wave directions fwave
hefghts at the proposed development of port facilities are found from South /3.0 m, 55W/3.5 m, SW/3.5 m,
WEW /4.0 m and West/3.0 m directions. These wave heights and directions are used in MIKE 21 BW model
study for wave tramguility.

The following conclusions are drawn from the wave tranguility model studies [MIKE 21 BW):
(2] Wave tranqguility studies for Proposed Development of MERC on existing Western breakwater
¢ The proposed development of MERC on the existing Western breakwater (without
extension of 100 m length) is recommended from wawve tranquility point of view.

(b) Wave tranguility studies for proposed layout (Layout consists of 100 m extension of existing western
breakwater for MERC & 2040 m Long Eastern Breakwater)

o The proposed port layout consists of 2040 m long Eastern side breakwater and an

extension of 100 m length of existing breakwater for MERC at Porbandar Port is
recommended from wave tranquility point of view.
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2899 - MATHEMATICAL MODEL STUDIES TO ASSESS THE WAVE CONDITIONS AT FLOATING
STORAGE AND RE-GASIFICATION UNIT (FSRU) FOR MUMBAI PORT

The Mumbai Port (MBP), ane of the major ports of India is situated at Lat. 18° 54° N and Long, 72749" E in the
Thane creek on the west coast of Maharashtra. The access to the port is from the main navigational channel
through wide estuarine entrance of about 10 Kms wherein ship ply from the Arabian Sea. The Mumbai port in
order to cater the growing demand of natural gas supply on the West Coast of India have a proposal to develop
a Floating Storage and Re-Gasification Unit [FSRU]) in Mumbai harbour through Public-Private Partnership
[FPF). The proposed location of FSRU [Lat18® 52° 58207 N and Long.72* 52" 10" E) is on the East side of main
navigational channel in the vicinity of Anchorage area of Mumbal Port and is being near the wide harbour
entrance it will be exposed to waves from offshore area (Fig.1).

The development of FSREU at Mumbai harbour is proposed to have storage capacity of about 1,70,000 cum of
LNG. The LNG carriers are proposed to be berthed on the opposite side of the FSRLL The layout of FSRU
consists of 250 m wide approach channel with turning circle of 400 m Dia.having depths of 11m below CD and
berth pecket with depth of 13.5 m. The wave transformation studies entrusted to CWFRS to assess the wave
conditions at FSRU location proposed by MbPT were carried out using mathematical modeling for
transforming waves from deep waters in to the proposed FSRU location by TOMAWAC software [Telemac
software suite). The studies reveal that model is reasonably well calibrated for significant wave height [Hs)
and av. Wave period [Tz}, The model studies carried out reveal that the higher significant wawve heights are
mainly observed during South-West monsoon [June-September) with occurrence of maximum significant
wave height of about 1.5 m and Av. Wave period [Tz) ranges between 2 sec and 6 sec for most of the duration
per annum. The predominant direction of waves approaching the FSRU is from West-South West [247.5°N)
and is also in same alignment with approach channel of FSR1. The FSRU operability eriteria provided by Port
Authority indicate that the operability limit for fixed marine loading arms to operate safely at FSRU is between
‘He'= 1.2 m and 1.5 m while with Hose pipe, itis Zm. Thus, the period for which significant wave heights [Hs])
exceeds 1. 2mis estimated as two days/annum while for Hs greater than 1.5m, it is hardly a day / annum, Thus,
proposed location of FSRU will be safe for berthing/de-berthing and associated peripheral activities for LNG
carrier of capacity 1,70,000 cum with appropriate use of fixed loading arms/hose pipe depending on normal
operahle wave conditions in a year. The significant wave height (Hs) observed at FSRU and Mumbai harbour
after carrying out wave transformation is shown in Fig.2.

Lozation plan of proposed FSRU in Mumbai Harbour Significsnt wave helght Propased FSRU snd
Mumibsai Harbour area
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5900 - FIELD DATA COLLECTION AND ANALYSIS FOR MATHEMATICAL MODEL STUDIES FOR
SILTATION AROUND THE JETTY AT JAFRABAD, GUJARAT FOR M/S ULTRA TECH CEMENT LTD

M=z, UltraTech Cement Limited (UTCL) had setup a Cement Clinkerisation unit at village Babarkot, Taluka
Jafrabad in District Amreli of Gujarat in the vear 1981 with a capacity of 1.5 MTPA.The plant is situated at a
Latitude 20051°52.33" N and Longitude 710 23°13.66" E on the south west side of gulf of Khambhat at a
distance of about 25 km south of Pipav. The cement plant has a captive jetty of about 210m long located in the
natural bay to handle cargo vessels of draft up to 4m. Over the years, the bay area has been silted up and
depths in the bay have been reduced substantially. Due to siltation in the berthing area handling of vessels
become difficult especially in low waters. As such, M/s. Ultra Tech Cement Limited, requested CWPRS to
undertake necessary studies to find cut a long-term solution to the siltation problem and to have a safe and
smoath shipping operations at its facility. In this regard, CWPRS has suggested necessary Mathematical model
studies and the data requirement for the studies to M/s. UltraTech Cement Limited. The coastal inpuits
parameters viz, tides, tidal currents, suspended sediment concentration, bed sediment etc are eszential for
mathematical model studies. However, these data required for the mode] studies was not available with M /s
UltraTech Cement Limited: therefore M /s, Ultra Tech Cement Limited reguested CWPRS to collect the
necessary data for Mathematical model studies. Accordingly, field data was collected from 18th March 2020
to 2nd April 2020, Sophisticated equipment such as ADCP and Valeport current meter were used to measure
the currents, wave cum tide recorder was used to measure the water level variations with respect to time. The
locations of data collected are shown in figure, The feld data collection and analysis of data indicated that:

The tides observed at site are mixed semi-diurnal type with a large inequality in nature.
The Maximum tidal range observed during the spring tide was 2.35 m on 27th March 2020 and the
minimum tdal range observed during the neap tide was 0.04 m on 01st April 2020,

» Atlocation C1, outside the bay, the maximum, minimum and average values of magnitude of currents
during neap tide at 1.5m depth were 0.83m/s, 0.01m/s and 0.28m/s respectively, while during spring
tide the values were 0.92m/s, 0.01m/s and 0.31m/s respectively. The current direction during flood
phase of the tide varied between 400 N and 500N, Similarly, the variation in flow direction during ebb
phase was between 2300 N and 2450 M.

# Atlocation C2, in front of jetty, the maximum, minimum and average values of magnitude of currents
during neap tide at 2.0m depth were 0.83m /s, 0.001m /s and 0.29m /s respectively. During spring tide,
the values were .89 m /s, 0.001 m/s and 0.28 m /s respectively. The maximum flood and ebb currents
observed were 0.89 m/s and 0.85 m /s respectively at about 2.0 m below water surface. The current
direction during flood phase of the tide varied between 500 N and 600 N. Similarly, the variation in
flow direction during ebh phase was between 2300 N and 2450 N.

#  The currents at the location C3, were measured at 1.0m below the water surface. The maximum and
minimum currents observed were 0.47m//sec and 0.16 m/sec respectively with a direction between
J120N to 3140N.

* The suspended sediment concentrations measured was varied between 305mg/lit and 1185mg/lit.
D50 values of bed samples varied between 0.0011 mm and 0.0015 mum which are classified as fine silt.

The data collected during field studies would be wsed for calibration of the Mathematical model.

Recommended Photo: ADCF Deployed at Location €1

Locations of Fiedd Data Collected
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3905 - MATHEMATICAL MODEL STUDIES FOR EVOLUTION OF HYDRODYNAMICS FOR THE
PROPOSED ROPAX JETTY AT HAZIRA, GUJARAT

Hazira is one of the major ports of India and the most important element of Surat Metropolitan Begion. Hazira
Port is a deep-water liquefied natural gas (LNG) terminal and multi-cargo port. Deendayal Port Trust, Gujarat
has a proposal to establish ROPAX Jetty in lHazira, Gujarat and requested CWPRS to verify the location of
proposed ROPAX Jetty as shown in Fig. 1. A 2-D mathematical model was developed incorporating the features
of the project site, MIKE-21 HD model was used to simulate flow hydrodynamics in the region using the
information about the bathymetry and other hydraulic parameters like tide, current, waves etc. The flow
conditions in the existing conditions were simulated for various tidal conditions as well as with the proposed
ROPAX Jetty to study the changes if any in the current pattern near proposed jetty location. The hydrodynamic
studies showed no significant changes in the flow pattern and there was no cross Qow observed during the
simulation. The current at CM 1 and CM2 location varies from 0.3 mys - 1.1 m/s in existing condition as shown
in Fig. 2. Ttis inferred that with the new developments there is not much change in the current pattern either
in magnitude or direction. Hence, it can be concluded that the project can be executed as there are no major
changes in the flow conditions.

Location Map of Proposed Site at Hazira
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5906 - MATHEMATICAL MODEL STUDIES FOR HYDRODYNAMICS AND SEDIMENTATION DUE
TO PROPOSED RECLAMATION IN TAPI ESTUARY FOR M/S. EBTL HAZIRA, GUJARAT

Essar Bulk Terminals Limited [EBTL), an Essar Group Company, operites a Port Terminal at Hazira on the
western shore of the Tapi estuary, Gujarat. EBTL requested CWPRS to carry out the mathematical model
studies for hydrodynamic and sedimentation aspects with the proposed development of Port City which
involves reclamation in Tapi estuary.

From the model studies with different proposals reveals that the proposal-3 with widening and deepening of
the existing channel by 400 m wide and -12 m [w.r.t.CD) deep there Is significant reduction in maximum
current and increase in maximum TWD during both monsoon and non-monsoon seasons as compared to that
of proposal-1{existing condition) and it is also observed that the increase in maximum current and TWD due
to 100-yr return Aood discharge is less as compared to that of proposal-1. In proposal-3 there is decrease in
influx and efMux about 26% and 209% during monsoeon season and about 24% during non=-manscon season as
compared to that of Proposal-1. The annual siltation has reduced significantly due to decrease in flux and
maintaining uniform channel depth around the proposed reclamation as compared to that of Proposal-1. From
the studies it can be concluded that the proposal-3 is favourable. The study indicates that Ferludic‘al
maintenance dredging needs to be carried out at regular intervals to maintain the desired depth in the channel
around the reclamation.

In proposal-3 the annual siltation is estimated to be about 1.4 Mm? in ESSAR channel, 9.2 Mm? in 400 m wide
channel and about 6,90 Mm3 in B00 m wide channel, The capital and annual maintenance dredging estimated
with the proposed channel around the proposed area of reclamation of 4660 ha is about 190 Mm® and 17.5
Mm?™
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5908 - STUDIES FOR THE DESIGN OF COASTAL PROTECTION WORK AT UDWADA, TALUKA
PARDI, DIST VALSAD, GUJARAT

Udwada village is situated along the south Gujarat coast and about 20 km away from the Valsad town, Gujarat.
The coastal erosion at Udwada has been noticed way back in 1998, Starting from the mouth of the Kolak River
[souhern side]) the coastal protection schemes have been implemented upto the Udwada village [From Ch.400
m to Ch3B50 m). The present eroding stretch situated further north of Udwada village, has been gradually
experiencing coastal erosion since long. The backshore comprises of trees & shrubs, which have been
threatening by the coastal erosion. In view of this, Executive Engineer, Damanganga Canal Invesitgation
Division, Yalsad proposed coastal protection vis-3-vis an extension of the existing coastal protection scheme
ta this eroding stretch Le., from Ch, 3850 m to Ch. 53510 m.

Accordingly, the desk studies were carried out & evolved the cross-section of seawall. It consists of armour
layer of 1.0 to 1.5 t stones placed on 1:2.5 slope (in double layer] from el. +3.0 m to el <850 m. A 4.0 m wide
crest is provided at el. +8.50 m. A 4.0 m wide toe - berm consisting of 0.5 t to 1.0 t stones with a sea side slope
of 1:2.5 is provided at el. +3.0 m. The design cross-section of seawall is evolved considering High Water level
[HWL] of #5.20 m & Low Water Level (LWL] of 0.00 m with maximum breaking wave height of 2.3 m in shallow
depth at HWL in front of the structure, The wave period is considered between 10 to 12 seconds.
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5909 - PHYSICAL HYDRAULIC MODEL STUDIES FOR THE DEVELOPMENT OF NEW FISH JETTY
FOR MUMBAI PORT MAHARASHTRA

Mumbai Port, ane of the major port of India i3 situated in a natural harbour on the West Coast, The port is
having various waterfront facilities in the form of Bunders (Hay Bunder, Haji Bunder etc.), Docks (Indira dock,
Sassoon Dock), Oil terminals [at Jawahar Dweep), Anchorages, Jetties [Ferry Wharf} etc. to handle Cargos,
Crude oils, Petro-Chemicals, Ro-Ro services, Passengers, Fishing trawlers etc. Mumbai Port has initiated
various development proposals to meet the requirement of seaborne transport i.e., cruise terminals, water
transport terminals and is also planning to develop a garden by reclaliming an area of about 100 ha at Haji
Bunder. Presently the port is planning to develop a new fish jetty of size 100 m X 38 m along with the approach
road (226 m) and parking area (40 m X 40 m) inline with the existing fish jetty and its location is shown in
Figure 1. The physical hydraulic model studies to finalise the alisnment of the proposed new fish jetty from
tidal hydrodynamic consideration were entrusted by Port Trust to CWPRS. The physical hydraulic model
studies were carried out by calibrating the physical model of Mumbai Port (Scale 1:400 (H.); 1:80 (V.) from
tidal hydrodynamic considerations based on the oceanographic data avallable at CWPRS [Yr 2015]). The study
reveals that model is reasonably well calibrated for water levels & current strength/direction for both
spring/neap tides. The maximum strength of current at the location of proposed jetty during flooed phase of
spring/neap tide are of the order of 0.29-0.28 m /fsec, while during ¢bb phase of spring/neap tide are of the
order of 0.5-004 m/sec. The direction of current remains 149 N - 16° N during flood while 1947 N - 196° N,
during ebb, viz. almost parallel to the face of the existing fish jetty. The studies carried out after incorporating
the proposed new fish jetty and other developments such as deepening of MDL channel [depth of 5-6 m below
C.D] and PV dock channel {depth of 8 m below CD) reveals that eddy formation near PV channel during 3 to
5 hr. of flood [spring) as well as during ebb (spring) from 4" to 5" hour. However, during the neap, the eddy
of dia. 480 m formed at 3™ hr. of flood on the northern side of PV dock channel, which does not reach up to the
Ferry terminal/proposed new fish jetty. Similarly, during 3 hr. of ebb [(neap), eddy of dia, 180 m formed in
front of Ferry terminal for short duration is not likely to hamper the functioning at the terminal. The measured
current strength /direction indicates that there is insignificant change in the maximum strengthfcurrent
direction at the proposed location of new fish jetty as compared to the existing condition. As such based on
the physical hydraulic model studies carried out the alignment of the proposed new fish jetty of size 100 m X
38 m may be oriented at 14°N in line with the existing fish jetty and is shown in Figure. 2.

Croas belsret
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Fig. 1: Mumbal Harbour Showing Fig- 2: Recommended Alignment of Mew Fish Jetty
Location of Propased Mew Fish Jetty for Mumbai Port
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2911 - 5TUDIES FOR THE DESIGN OF COASTAL PROTECTION WORK AT MIRYA BAY,
RATNAGIRI, MAHARASHTRA

Mirya bay is located on the western coast of India in Ratnagiri district of Maharashtra. The bay is
approximately semicircular in shape and has a plan area of about & sq km. Due to the various reasons, the
coastline has been experiencing gradual beach ercsion since the couple of decades. It has been observed that
the bottom contours have been shifted towards the coastline during the previous few decades, which has
resulted in deepening of the seabed. In view of this, Harbour Engineer, Harbour Division, Ratnagiri sought
advice of CWPRS for the coastal protection work in the form of seawall and groynes.

The coastal protection scheme at Mirya bay consists of seawall & groynes field. The layout of the groynes was
finalized based on mathematical studies carried out for littoral drift & shoreline changes at CWPRS, The layout
consists of seven [7) nos. of groynes extended upto -3.0 m bed contours & placed at an interval of 300 m. The
desipgn of coastal protection work has been evolved based on data such as beach profiles, wave height, and
tides & existing conditions at the site. The design cross section of seawall consists of 2.0 © tetrapods placed on
1:2 slopes in the armour layer. The crest level of seawall was kept at +7.0 m with 0.5 m thick PCC parapet wall.
The cross- section of groyne consists of 6.0 t tetrapods in the armour placed on 1:2 slope at -3 m bed level. The
crest level of the groyne was kept at +4.5 m.

The hydraulic stability tests were conducted in the wave flume by reproducing the sections to a Geometrically
Similar (G5) model scale of 1:20 for seawall and 1:30 for groynes. The section of seawall and groyne were
found hydraulically stable by conducting the randem and regular waves of different wave heights through
wave flume studies and recommended tor the construction. A design wawve height of 3.5 m {breaking) for
seawall and 4.5 m for groynes are considensd for the studies,
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5834 - GEOTECHNICAL STUDIES FOR SEEPAGE AND STABILITY ANALYSIS OF ZONED EARTH
DAM OF ANJANAGIRI RESERVOIR, TELANGANA

Palamuru Rangareddy Lift Irrigation Scheme (PRLIS] is proposed wo irrigate 10 lakh acres of land in five
districts of Telangana state along with mecting drinking and industrial water requirements. The project
envisages lifting 1.5 TMC water per day for 60 days {total 90 TMC) from the foreshore of Srishailam reservoir
on Krishna River during flood season. The entire lift irrigation scheme consists of a network of 6 reservoirs
with 5 stage lifting, feeder canals and tunnels. Package No. 2 of the project consists of Anjanagiri reservoir
near village Kollapur in Nagarkurnool district. The total catchment area of Anjanagiri reservoir is 9864 sq. km
and the submergence area is 2465 acres. The reservoir was constructed using earthen bunds in three reaches
vig Reach | {multi-zoned earth dam), Reach 11 {rockfill dam) and Reach 11 {zoned earcth dam). The reservoir
is confined by hills from chainage 3.375 km to 6.275 km (length 2.9 km) and from chainage 6,950 km o B.425
km [length 1.475 km], Due to non-availability of casing soils in the submergence area, original cross-section
of the earth dam in Reach 1 is maodified by the designs wing of Irrigation and CAD department. The modified
cross-section was multi-zoned, with fives zones constructed of different sofl types. In view of the ahove, the
Chief Engineer, PRLIS, Hyderabad requested CWPRS to conduct geotechnical studies for assessing seepage
and stability aspects of the dam.

Three cross-sections viz, Section |- HE 57575 m [Ch. 1.733 km to Ch.3.18%9 km |, Section 11- Ht 45.0 m (Ch.0.967
km to Ch.1.733 km and Ch.3.189 km to Ch.3.286 km} and Section 1= 11t 320.0 m (Ch. 0.0 km to 0.967 km] were
analyzed. Seepage analyvsis using software PLAXIS 2D for steady-state condition was conducted to establish a
phreatic line, seepage discharge, pore pressures and hvdraulic heads in various zones of the dam. Resules
indicated that total seepage discharge [dam body + foundation) works out to be 06614 m*/day/m, 0.4851
m*/day/m and 0.3237 m*/day/m for cross-sections ‘I°, "Il and “1I° respectively. It was observed that seepage
quantity through the foundation Is 92%% to 5% of total discharge. For cross-section ‘1" and I’ discharge values
were less than the specified upper permissible limit of 0.8 m?*/day/m. For cross-section ‘111" the discharge was
less than lower permissible limit of 0.4 m?/day/m. It was recommended to undertake appropriate foundation
seepage remedial measures if still lower permissible values are decided upon by project authorities.

Results of slope stability analysis indicated that all dam cross-sections were safe with Factor of Safety [F5)
more than required values of 1.5 for steady seepage and 1.3 for sudden drawdown conditions as per 15 7894-
1975, Pseudo-static analysis for earthguake conditions indicated that the dam is safe with F§ more than the
required value of 1.0, Suitahility of soils used for construction in various zones of the dam was assessed based
on 15 BEZ6-1978. It was found that CH (Highly compressible clay) type of soil used in zone 2 as hearting
material, 5C [Clavey zand] soil used in zone 1 and SP {Poorly graded sand) soil used in zone 5 as casing
material were "fairly suitable’ as per recommendations in 15 8826-1978, OW [(well-graded gravel] and 5W
[(Well graded sand) types of soil used in zone 5 were "very suitable for dam construction. It was further
recommended to design zone-1 and zone-3 /4 on upstream and downstream sides as transition zones, It was
suggested to install adequate monitoring devices on the dam viz, piezometers, "V’ notch weirs, etc along with
appropriate drainage arrangements as per relevant 15 codes. Regular dam monitoring and maintenance as per
LWL guidelines were suggested.
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2836 - SLOPE STABILITY ANALYSIS OF ROCK FALL AT PANSHET HYDRO FOWER
GENERATION 5TATION, DISTRICT PUNE, MAHARASHTRA

Panshet dam [Tanajisagar dam] was constructed in the late 1950°s on Ambi River about 50 km southwest of
Pune city, The reservoir caters for various purposes including hydropower generation (11 MW) during 8
months in monsoon season. The powerhowse was constructed by excavating hasalt rock about 20 m to 25 m
deep near downstream side of the dam. Power station building is situated below ground level and flushed with
a vertical cliff of excavated rock. Rockfall was first observed in rainy season of year 2003 and subsequently,
every vear rocks fall on the powerhouse building.

Studies were undertaken to assess slope stability of rock outcrops in the vicinity of powerhouse using software
Midas GTS NX. The software was used to analvze 12 cross-zections of the slope with properties of rock
provided by project authorities. The studies indicated maximum value of displacements at the top of rock cliff
as 1.58 m, .78 m, 081 m, 100 m, 1.23 m, 0.96 m, 1.36 m, 1,100 m, 0.94 m, 1,10 m, 1.19 m and 0.77 m. These
displacement values are on higher side requiring urgent remedial measures. Various alternatives were
considered in the study. Slope stabilization in the form of providing anchors of diameter 32 mm having length
of 5 m, at a spacing of 3.5 m center to centre throughout the face of slope along with shotcrete of thickness 100
mm was found to be practical and economical. The studies conducted with this remedial measure indicated
reduced maximum displacement value of about 13.66 mm only along the cliff of rock. It was also suggested to
reduce anchor spacing to account for uneven surface. The drill hole length of 5 m shall be increased until
unbroken homogeneous core of minimum of 10 cm is found, Minimum anchor bond length should be 2 m or
else anchor bar drill hole should be grouted fully, Mesh is useful for supporting small pieces of broken rock.
Weld-mesh s used traditionally as reinforcement for shotcrete but is rapidly being replaced by steel fiber
reinforced shotcrete, It is recommended to provide galvanized steel mesh at the fce of rock cliff in the

shoterete with a cover of 20 mm.

ﬂlnlwn:u]:n.mﬂ Rock Face Anchor Bars And Shotcrate as Lowered Displacement Values bn mm A fter
Remedial Measures Proviglen of Anchor and Shotcrete
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2841 - ANALYSIS OF SLOPE STABILITY OF HILL NEAR INSULI BORDER CHECK POST, BANDA,
SAWANTWADI, DIST. SINDHUDURG, MAHARASHTRA

MSRDC has taken up modernization and computerization of 24 border check posts in the state of Maharashera.
Insulf, (Banda) district: Sindhuedurg on NH-17 was one of the check posts where work was in progress, As per
requirement, certain excavation an sidehills was carried out and to avoid land slide at critical locations, a toe
[retaining]) wall was constructed. However, during the first week of August 2018 rainy season, certain tension
cracks and lump formation were observed on hill slopes. Study was conducted to find remedial measures to
stabilize the slopes using software Midas GTS NX for analysis. Analysis of existing hill slopes was conducted
for eastern and western sides separately using four and three cross-sections of affected zones respectively.
The maximum values of displacements for eastern side were found o be 1.16 m, 2.09 m, 2.04 m and 0.81 m
and for western side were found to be 7.94 m, 568 m, and 3.70 m.

Remedial measures for eastern sidehill !ilnpe in the form of two rows of piles one each at EL. 112.34 m and at
EL 104.95 m were suggested along with stone pitching. The analysis with remedial measures indicated
reduced displacement values in the range of 0.58 mm to 6.23 mm. Bemedial measures for western sidehill
slope in the form of one row of piles at EL 130.20 m and anchors were suggested. The analysis conducted by
using above measures indicated that the displacement values reduced to 16,32 cm,

51—

o WA

Piles 400 mm dia. $ moeft

Remedial Measure Provided {Eastern Side) Displacemaent Values

Remedial Measure Provided (Western Side) Displacement Values
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2869 - ANALYSIS AND INTERPRETATION OF FOWER HOUSE INSTRUMENTATION DATA FOR
THE PERIOD JANUARY 2019 TO DECEMBER 2019, INDIRA 5AGAR H.E. PROJECT, M.P.

Indira Sagar multipurpose Project consists of a 1000 MW (8x125 MW] ILE. Power House, 92 m high concrete
gravity dam across Narmada river in Western Madhya Pradesh, The Sub-Surface Power House consists of eight
conventional Francis Turbine units of 125 MW Capacity. During construction of Indira Sagar Power House
many vibrating type instruments such as Reservoir Water Level Meter, Uplift Pressure Meters, Pore Pressure
Meters, Joint Meters, Temperature Meters, Strain Meters, Stress Meters etc, have been installed at various
pre=selected locations by M/s Encardiorite Systems, Lucknow under the supervision of Project Authority.
Project Authority requested CWPRS to take up the study of analysis and Interpretation of Power House
instrumentation data. Data from all the installed instruments are recorded by Project Officials on weekly basis
and is sent to CWPRS for analysis and interpretation. The data supplied in the form of frequency square has
been included in the analysis. Since data from some instruments have been found erroneous and inconsistent,
hence not analysed and included in report. The parameters namely Uplift Pressure Meter, and Pore Pressure
Meter have been plotted with time period, Tail Race Channel Water Level and Reservoir Water level. Other
parameters such as, Temperature, Strain, Vertical Stress ete. have been studied and plotted with respect to
time period. The water level shown by automatic water level recorder in Tall Race Channel Is normal and
always Auctuating due to wave action generated in Tail Race Channel, The reservoir water level has been taken
from data analysis report of dam instrumentation being submitted by CWPRS from time to time. The uplift
pressure measured by two Uplift Pressure Meters are less than the theoretically estimated value. The pore
pressure shown by Pore Pressure Meters installed at higher elevation than peak Tail Race Channel water level,
may be due to saturation of surrounding rock mass due to resecvoir water level which has been verified during
recent site visit. Pore pressure may be reduced by drilling relief holes upto sufficient depth at upstream of
Power House structure. Although some Joint meters initally show very high differential settlements, has not
contributed any physically noticeable distress In the structure. Data for considerable period of time is
required to be studied before commenting on safety aspect of Power House strecture. The trend of graphs of
all temperature meters §5 cyclic in nature indicating normal behaviour of Power House structure, The
measured compressive and tensile strains and vertical stress rematn within compressive and tensile capacity
of concrete and show Cyclic behavior.

Panaramic View of Indira Sagar Power House
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5894 - TESTING OF PERMEABILITY IN CHANDAS-WATHODA EARTHEN DAM, AMRAVATI,
MAHARASHTRA

Chandas-Wathoda dam is situated in taluka Warud, which is B8 km away from Amravat city and was
constructed In the year 2012, Heavy secepage was noticed In eastern part (left side) of the dam in the monsoon
season of 2013 & 2014, cauging water-logging downstream of the dam. Maximum seepage was abserved from
the toe drain at ground level, water wells present immediately downstream of the dam and in the farms
adjacent to the dam. Seepage of water was observed from chainage 200 m to chainage 1440 m along the dam
FEYLT

Pre-grouting permeability tests were conducted in 08 NX size boreholes, While conducting the permeability
test in majority of test portions no pressure was developed viz, chainages 1150 m, 1200 m, 1215 m, 1250 m.
1265 m and 1315 m which indicate full loss or huge seepage. Similarly, at remaining 2 chainages viz. 1000 m
and 1050 m high Lugeon values between 48.03 to 58.98, were evaluated which indicated possibility of high-
intensity seepage. The top of hearting was designed to be at El. 398.50 m. Recent borehole log indicates that
there is either settlement of black cotton soll or possibility of partially filled ranging from 1.035 m to 5,665 m.
Therefore, top material of earthen embankment may be removed and hearting material may be refilled in
compacted layvers up to EL 398,50 m, As per latest bore hole data, it is observed that between the mass of hard
rock in foundation and black cotton soil of hearting in embankment, various other materials like manjara
(khadak], soft rock layer are present. It is observed that the cut-off trench does not reach hard reck. Porosity
of manjara (khadak) rock, soft rock with impurities is high, allowing low fseepage of water through this layer.
In view of the above points, five rows of borehole grouting from chainage 250 m to 1490 m with a spacing of
3 m centre to centre and row spacing of 1.5 m is recommended. The grout mix design should be carried out as
per BIS and USBR guidelines before carrying out grouting. Depth of grouting should be taken as 10 m below
31 m depth of every borehole {[where the permeability values were less than that of permissible Lugeon value).
After completion of certain grouting work, its efficacy has to be checked again by carrying out permeability
test by making new inspection boreholes.

e,

Assembly Wark In Progress For
Canducting In-5iu Permeability
Layout of Investigation Holes Test

inspection of Bore Log
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2907 - LABORATORY STUDIES FOR ASSESSING SUITABILITY OF CEMENTITIOUS GROUT MIX
DESIGN FOR GROUTING WORK OF TEMGHAR DAM, MAHARASHTRA

B6.6 m high Temghar dam is constructed across Mutha River near Pune district of Maharashtra during the
period March 1997- May 2010, It is a stone masonry gravity dam with 5 m thick septum of 1:3 cement sand
maortar colgrout masonry on upstream face which is 3 m thick at the base of the dam. Further, colgrout
masonry has been provided in the toe region up to EL 667.0 m. Total length of the dam is 1075 m and
comprises of 72 m long spillway portion in the center and a non-overflow portion on either flank. Just after
first filling, heavy leakages were observed through the dam body raising apprehensions about structural
safety of the dam. Considering severity of the problem and hazard potential of the dam, as it is located just
upstream of Khadakwasla dam adjoining Pune city, it was decided by Panel of Experts [FoE) to control the
leakages through dam body using grouting and upstream face treatment. As per the suggestion of PoE,
laboratory studies for designing suitable cementitious grout mix by varying the water fcement (w/c) ratio and
additives fadmixture, etc., for achieving requisite impermeability, setting time, bond strength, tensile strength
and other relevant parameters is carried out at CWPRS. The dam body grouting is carried as per the design
mix suggested hy CWPRS and time to time guidance provided during grouting at site. The effectiveness of
grouting towards reduction of seepage has been observed after filling the reservoir. The leakage |s observed
to reduce from 2587 LPS during the year 2016-17 at pre-grouting stage to 265.80 LPS during the year 2019-
20 at post-grouting stage corresponding to RWL at 706.50 m thereby indicating 90% reduction in seepage.
The laboratory studies have also indicated significant improvement in strength parameters and mass density

of dam body after grouting.

Downstream Face of the Dam Before and After Grouting, Testing of Extracted Core and
Mazonry Cube
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5812 - ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR KHUDIA
RESERVOIR SCHEME, [HARKHAND

The Khudia Reservoir Scheme (KRES) envisages construction of a 1947 m high and 1540 m long earthen dam
along with concrete spillway across river Khudia near Saharjuri village of Dhanbad district, Jharkhand. The
dam site is located at latitude 23°51° 27.73" N and longitude 86° 28’ 0.35" E. The KRS is located in moderately
seismic peninsular India and the project site falls in seismic zone 111 as per the zoning map of India (15: 1893-
2016, Part-1).

Site-specific design seismic parameters for the project have been estimated using available data on geological
and seismotectonic features and past seismicity in the region of project site for designing earthen and concrete
portion of the dam against earthgquake forces. The project site falls in moderately seismic peninsular India
with the site being located very close to Faults with basement and cover, Both deterministic and probabilistic
approaches have been applied to arrive at the Maximum Credible Earthquake [MCE) and Design Basis
Earthquake [DBE) levels of ground motion. The 5% damped response spectra of horfzontal and wvertical
ground motion has been evaluated at mean value for Mw 6.0, associated with Fault with basement and cover,
at a closest distance of 12,5 km, MCE magnitude Mw 6.2 associated with the North Purulla shear zone, at the
closest distance of 51.1 km and MCE of Mw 5.0 associated with the lineament, at a closest distance of 23.8 km
from the dam site. Deterministic spectra obtained for the events assoclated with the Fault [with basement and
cover] at higher periods and North Purulia shear zone at lower periods are higher than the spectra associated
with lineament for MCE. Hence, envelop of spectra associated with fault and suture zone has been considered
as deterministic MCE target response spectra. The probabilistic estimate is based on total seismicity expected
to oCCur in various seismic source zones identified in the region. For MCE & DBE levels of ground motion,
overlapping of deterministic and probabilistic spectral amplitudes is observed for both horlzontal and vertical
components of ground motion. Since the difference between deterministic and probabilistic spectral
amplitudes is less than 25% in the period of interest for MCE and DBE levels, the envelope of two is taken to
be the target spectra for horizontal and vertical components. Peak ground accelerations for horizontal and
vertical components are found to be 0.16 g (161.22 cm/s2) and 0.10 g (93.85 cm/s2) respectively for MCE
condition and 0.09 g (8532 cm/s2) and 0.05 g (49.90 cm/s2) respectively for DBE condition as shown in fig.1.
Smoothed design response spectra are computed for damping ratios of 5%, 7%. 10% and 15% of critical from
these design accelerograms as shown in fig.2. Site specific design seismic coefficients {ch and ov) are
estimated for both concrete spillway and earthen portion of the dam using USACE (2007]) and 15; 1893-2016
for conventional design to finalize profiles of earthen and concrete portions. The values of ah and av
calculated from 15 1893-2016, being higher, are recommended to be used for preliminary design purposes to
finalize profile of the dam.
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5826 - SEISMIC HAZARD ASSESSMENT OF NORTH AND NORTH EAST INDIA UNDER DRIP,
CWC, DELHI

Seismic Hazard Assessment of North and North East India is carried out for the region above latitude 24.5° N
using Probabilistic Seismic Hazard Assessment for a regular grid interval of 0.1° x 0.1" under World Bank
Funded Dam Rehabilitation and Improvement Project [DRIP). The area of study contains 14591 grid points.
The seismogenic source has been formulated with two schemes, namely, Uniform Ariel Seismicity (layered
polygonal) and Smooth Gridded Seismicity. The average values of PGA and PSA from both models is considered
for final hazard estimation. Global, regional and layer-specific (corresponding to hypocentral depths) GMPEs
are considered to compute the horizontal component of PGA and spectral amplitudes at periods 0.2 sec and 1
sec, A combination of number of GMPEs with appropriate weight factors is used for each seismo-tectonic
province after checking their suitability against recorded earthquakes. Vertical components of the same are
taken as two-thirds of the horizontal components. Hazard estimation for 2% and 10% probabilities of
exceedance in 50 years having return period of 2475 vears and 475 years respectively is carried out. The PGA
and spectral amplitudes at periods 0.2 sec and 1 sec can be used to develop the target response spectra for
5% damping. Design acceleration time histories and design response spectra for various damping ratios can
be derived from the target response spectra. Distribution of PGA with 10% Probability of exceedance in 50
years is shown in figure,

Distribution of PGA with 10% Probability of Exceedance in 50 Years
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S8ZY9 - ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR JAMUNIA
RESERVOIR SCHEME, [HARKHAND

The proposed Jamunia irrigation projectenvisages construction of a 24.31 m high earthen dam across J[amunia
River with Latitude 23% 59' 21" N and Longitude 85% 57" 40" E. The dam site Is located near village Bharkhar
and Nawataar in Giridik district of Jkarkhand. The Jamunia Project site falls in seismic zone 111 as per the
zoning map of India (15: 1893-2016, Part-1).

Site-specific design seismic parameters for the project are estimated using available data on geological and
selsmotectonic features and past seismicity in the region of project site for designing earthen and concrete
portion of the dam against earthquake forces. Both deterministic and probabilistic approaches have been
applied to arrive at the Maximum Credible Earthquake [MCE] and Design Basis Earthquake (DBE) levels of
ground motion. The largest event closest to site is an earthquake of 30 September 1868 of magnitude 5.7 at
a distance of 98.0 km As the site lies in this zone, an MCE of magnitude 6.5 can be expected on the sub-surface
fault, 55F-1. The shortest distance of 55F-1 fault from dam site is 38.9 km. Earthquakes on other sub-surface
faults near the dam site will generate smaller ground motion, Therefore only S5F-1 Gl is considered for
estimation of spectra by DSHA approach. Based on the limited information about depth of past earthguakes

and in view of large uncertainties associated with depth determination, focal depth of 15.0 km is considered
conservative for MCE magnitude.

The probabilistic estimate i based on total seismicity expected to occur In various seismic source zones
identified in the region. For horizontal and vertical components of ground motion, the probabilistic spectral
amplitudes are seen to be higher than the deterministic spectral values in entire range of time periods for both
MCE and DBE conditions. Since the difference between deterministic and probabilistic spectral amplitudes is
more than 25% in the period of interest for MCE and DBE levels, average of two is taken to be the target spectra
for horizontal and vertical components. Peak ground acceleration for horizantal and vertical components are
found to be 0.1051 g (103.08 cm/sec?) and 0.0740 g (72.57 cm/fsec?) respectively for MCE condition and
0.0536 g [52.56 cm/fsec?) and 0.0384 g [37.66 cmfzec?) respectively for DBE conditlon as shown in Ag.1.
Smoothed design response spectra are computed for damping ratios of 5%, 7%, 10% and 15% of critical fram
these design accelerograms as shown in fig.2, Site specific design seismic coefficients («h and ov)] are
estimated for both concrete spillway and earthen portion of the dam using USACE (2007] and 15: 1893-2016
for conventional design to finalize profiles of carthen and concrete portions. The values of ah and av
calculated from 15: 1893-2016, being higher, are recommended to be used for preliminary design purposes to
finalize profile of the dam.
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2840 - DETERMINATION OF IN-5ITU DENSITY BY NUCLEAR BOREHOLE LOGGING AT
TEMGHAR DAM, TAL. MULSHI DIST. PUNE, MAHARASHTRA

Temghar dam is constructed across Mutha River in Pune district of Maharashtra during the period March
1997- May 2010, The dam is 86.63 m high and 1075 m long, stone masonry dam, comprising of 72 m long
spillway portion in the centre. The total utilization of 3.708 TMC is planned for this project. After completion
of the project, leakages were observed in the dam which subsequently increased to 2587 liters per second
[LP5] during the year 2016. Accordingly, a committee of panels of experts was constituted to guide the field
officers for execution of remedial measures and to review its progress. The project authorities completed
preliminary grouting woerk and requested CWPRS to carry out studies to determine in site density of the dam
masonry. Therefore, it was proposed to conduct nuclear density logging at borehole locations selected jointly
by project authorities and CWPRS, to estimate in-situ density and identify weak zones if any, in the dam body.
Muclear density logging comprising pamma-gamma method was conducted in the five Nx (76 mm) size
boreholes drilled at selected locations in the dam body. The main use of gamma-gamma logs is measurement
of bulk density of the material surrounding the boreholes. Gamma-gamma logs are records of intensity of
gamma radiation from a gamma source in the probe after it is backscattered and attenuated within the
borehole and surrounding rocks. The count rate responses recorded from gamma-gamma density logs were
converted to corresponding bulk density values using calibration curves abtained in laboratory. Based on the
result of these studies, low-density weak zones were identified in all the boreholes. The results of nuclear
logging studies indicated that, in general, the density of masonry varied from 1.14 gm/cm? to 3.10 gmfom?®
and the zones below design density values of 2.35 gm/om? were identified as weak zones, It is recommended
that proper remedial measures should be carried out to strengthen the low-density weak zones,
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5856 - SUB BOTTOM SEISMIC PROFILING STUDIES AT NHAVA YARD FOR M/S MAZAGAON
DOCK SHIP BUILDERS LTD., MUMBAI MAHARASHTRA

Mazagaon Dock Shipbuilders Limited, Ministry of Defence, Government of India, Intend to create shipbuilding
cum ship repair facility at Nhava Yard, Mumbai to cater to the maritime defence needs of the country. As per
the request of the Additional General Manager [Design], Marzagaon Dock Shipbuilders Limited, Mumbai, sub
bottom seismic profiling studies were carried out by CWPRS for delineating depths with respect to Chart
Datum [CD) to various sub-surface layers including rock topography at the proposed shipbuilding cum ship
repair facility at Nhava Yard, Mumbai. This information swould help the project authorities to altimately
quantify the soil and rock materials separately for development of infrastructure. The studies were carried
out along 17 traverses covering the area employing CHIRF sub bottom profiler system manufactured by M/s
EdgeTech, USA and Echo-sounder. Mavigation and position fixing assistance as well as tide variation data were
provided by M/s Maharashtra Maritime Board (MMB).

Results of studies revealed that the subsurface comprises two to four seismic reflectors. The first reflector in
all cases was Interpreted as sea-bed Le. boundary between water and sea-bed, while the last reflector was
inferred to be representing rock topography. The reflectors in between represent the top surfaces of soft
marine clay, stiff silty clay and dense silty sand. The geclogical identification of different reflectors is based
on the data of boreholes drilled in survey area, The level of sea-bed with respect to chart datum in general,
varied between +0.05 m and -15.0 m and rock level ranged between -9.8 m and -37.5 m. The rock levels
inferred seismically along the traverses, in general, correlate well with those from boreholes drilled. The
evaluated sea-bed and rock levels will help the project authorities in finding the quantity of overburden and
rock to be dredged in the surveyed area for development of shipbuilding cum ship repair facilicy at Nhava yvard
site, Mumbai.
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5867 - ANALYSIS AND INTERPRETATION OF SEISMOLOGICAL DATA FOR PERIOD JAN-Z016
TO DEC-2016, INDIRA SAGAR POWER STATION, KHANDWA, MADHYA PRADESH

Indira Sagar Project (I5P] is a multipurpose project, located approximately at latitude 229 17 N and longitude
76% 28" E In Khandwa district of Madhya Pradesh acrass river Narmada, The project consists of a 92 m high
concrete gravity dam, powerhouse with generating capacity of 1000 MW and a large reservoir with storing
capacity of 12.22 Bm3 (Billion Cumec) with water spread area of 913.48 sq. km. The project is located in
peninsular India, considered to be a seismically stable region. However, the area of Indira Sagar project forms
a part of the ENE-WSW trending Son Narmada Tapti (SONATA) tectonic zone which is characterized by low to
moderate level of seismicity, To study the possible influence of reservoir impounding on local seismicity
pattern and to monitor current seismic activity in the area of Indira Sagar project, a local network of eleven
observatories was deployed. Each observatory is equipped with a 1 Hz short period seismometer connected
to an analog microearthquake recorder. This study presents analysis of data collected for the period from
January-2016 to December-2016 to assess temporal, spatial and magnitude distributions of local seismicity.
The total number of local events recorded at eleven observatories is 113, 4 events are recorded
simultaneously at three or mare stations, However, epicentral location for only one event could be estimated.
The level of seismicity and its temporal and spatial variation could not be determined due to very less numbers
of local events recorded in area around Indira Sagar Power Station.
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5878 - ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR JIHE KATHAPUR
LIFT IRRIGATION PROJECT, SATARA, MAHARASHTRA

The Jihe Kathapur Lift Iorigation Project [JELIP) is located in Satara district of Maharashtra which envisages utilization
al water of fiver Krishna [(village Kathapur), to ierigate 27500 Ha of land in drought prone area of Man and Khatav taluks
of Satara district, Maharashtra. The JELIP proposes to construct a 15 m high and 234 m long barrage across river Krishna
near village Kathapur (lattude 17°39'00°N, longitude 4" 0800°E}, The site-specilic design selsmic parameters for the
project are estimated using available data on geological and seismotectonic features and past seismicity in the region of
project site. The project shte falls in moderately intense reglon of Western Maharashtra being siiwated close to Warna
fault, The [KLIP site falls in seismic Fone-111 as per the zoning map of India (15 1893-2002, Part=1], and is very close to
active Koyna selsmic zone which belongs to Selsmic Zone-1V. Location of the project site plotted with the past seizmibc
events is shown in Fig. 1, Using regional data on tectonic features and associated seismicity, along with lecal geotechnical
characteristics, site-specific selsmic parameters have been estimated for earthquake resistant desipn of various
components of the project. using both detenministic and probabilistic approaches. The spectra of MCE magnitude of 6.5
azsociated with Warna fault at closest Ra distance of 1.7 km has the highest spectral amplitudes and s taken as
determinkstic target response spectruim. The probabilistic estimate [s based on the total sefsmicity expected to ocour in
varlous seismic source zones identified in the region. For MCE and DBE conditlons, the deterministic spectra (DSHARS)
fior harizontal and vertical components of ground motion are higher than the prohabilistic spectra [PSHARS), for hath
horizontal and vertical components of ground motlon and for the rock outcrop and river bed levels.

At the period of interest, for the rock cutcrop level, difference between deterministic and probabilistc spectral
amplitudes is found ta be greateér than 25% for MCE for both the components, Hende, weighted average af the twa, using
equal weights of 0.5 are taken to be the target spectra for MCE level whereas envelope of both the spectra is taken as
target response spectra for DRE level both for horizontal and vertical components, For riverhed level, at the period of
Imterest, the dilfference between two spectra s found to be less than 25% for horizontal and vertical components for MCE
and DBE level, Henoe, envelope of the twe is taken as target spectra, The 5% damped target response spectra thus
abtained, are used to generate compatible accelerograms. The peak ground acceleration values of horizontal and vertical
components of mation for rock cutcrop level are found to be 34509 cm/s? [0.35 g) and 23104 cm /52 {0,236 g) for MCE
condition and 20661 om s (21 g) and 138,04 cm =7 (0.141 g) for DBE conditions. The peak ground acceleration values
of horizontal and vertical components of motion for riverbed levels are found to be 427.6 cm/s? (0436 g) and 288.11
o /57 [(0.294 g) for MCE condition and 243.38 cm /5" [0.25 g) and 162.732 cmfs* (0.17 g) for DRE condition . The design
response spectra for damping ratios of 59, 7%, 10% and 15% of critical are computed from the design accelerograms as
showmn in Fig 2.
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2880 - CRO55-HOLE SEISMIC TOMOGRAPHY STUDIES AT WARNA DAM, MAHARASHTRA

The 77 m high, 1560 m long Warna dam was constructed across river Warna in Sangli district, Maharashtra.
It is a compozite dam with central earthen portion and masonry portlon on either side, It has a concrete
overflow section on right flank. Water was oozing out on the downstream side at various locations in masonry
portion. Cross-hole seismic tomography studies were carried out to determine the lateral and vertical extent
of structurally weak zones. A Z4-channel signal enhancement seismograph ‘McSEIS-5X manufactured by M /5.
OY0 Corporation, Japan, a 1000 Joule electric sparker energy source and detectors of natural frequency 10 Hz
[hydrophones] were used for data acquisiton and recording. The quality of in-situ masonry was assessed by
its selsmic wave velocity that gives an idea of strength of the masonry. Velocity distribution, in turn, helps in
delineating the lateral and vertical extent of weak zones represented by low velocity values. A cross-hole
seismic tomography survey was carried out on 15 boreholes taking two boreholes at a time when water level
in the reservoir was low. Elastic waves that produced a sparker source in one of the boreholes were picked up
by hydrophones placed in another borehole in the same line, Travel times of seismic waves from source ta
receivers were read from seismic records and were inverted using tomographic inversion software
‘MIGRATOM'. The inversion yielded a 2-D velocity field picture between the boreholes. Results of seismic
studies revealed that the velocity within masonry in this dam portion, generally, varied from 1000 mfsec to
4000 m/sec. From the obtained wave velocities it is inferred that masonry having velocities more than 3000
m/fsec s of good and 2500 mfsec to 3000 m/sec may be of moderate quality. However, in some locations,
velocities less than 2500 m/sec were observed indicating that the masonry 15 of Inferior quality. 1t is
recommended that proper treatment of these weak zones should be carried out to strengthen masonry of
Warna dam for reducing seepage.

AH.7 BH.B

=RL(m




Annual Report | 2020-21

5880 - IO T4, TERIP &1 yadta Sratumet wdam

areon &fy =1 i aere & ahrel o | aron 78 & For o 8, fwet w150 |, ol e
77 % | TR UE AR Ay & finrd ST avw g @ ol Sn A gt um 8 | sod e e TR O
aia afowae ®3 8| sryame wae & e 9 fest of Rfts wet o R 9t o ol e @ e )
fara b 7% my oit Fwir d7 e ot # Faer §, 38 oW e 3 OR R yEdt S
&1 ey fEm T | gfer arftew o Rl 2 mys, SO FHOEA, S0 391 Jarad 24 399 R
retade frsits, 1000 S@ Py wrbr sl W@ oy T Pt g, o o mnafas amfe &
BIEETE &1 Judmm fEan o | gured fammd & y@din & & a0 | Suet & e #1 aread fm W
T ¢ W 31 B 3 o o e & @ | ydd ai & 3 fawmm @ o ein Fafuw dm e wim
T TSGR 81 T4 & $H@1 Ual o § Tog e € | R s yardia St @ s 15 3 fes A
Fean s e o W @ U1 | ydta i a P 000 9@ Rgge wd st G ogdio gl
dte) g U due g F e gae due fog F oot Sad A Rus et gro dufde o o | aEndi
TR O aey e fetE | ey 39 ot geeie SiedT R $E i T | OE T
W S diEE & de & g9 7 o & i e e @ amand R | S e @ | e g yEndi
FIHTTE & e | gy & B § e F yeedio 3 & 3 9mrgE: 1000 #A. | 4000 HA. o
T | W AT T & A o A F ST o o w6 o e & e o ywedftr wom
&1 A7 3oce Mt A FUr g o A o ot TorEe #Ft ud 2000 A R 3000 R A0 A
WU a1 & T & | gl e 49§ g f ywadty i e dn 2s00 @A @ w5 oo
TE e & i foend el o @t 8 | sw sramA A oe e Rm e g iy e w5 veh vem s
w1 feamg @t Fidfia &e 8 S96R 89 W SUed IUER e Hiar |

!EH- IEH.B'

'—

Velocity Scabe
_ {Kmisecy |

=R i

T . . )
ey fivy 7 ofty & & fre et P 3t o




Annual Report | 2020-21

2881 - TRAFFIC VIBRATION MEASUREMENT STUDIES ON CONCRETE GRAVITY DAM OF
UMIAM 5TAGE-1, HYDRO ELECTRIC PROJECT, ME.P.G.C.L., MEGHALAYA

The Umiam Stage-l, Hydro Electric Project of Meghalaya Power Generation Corporation Limited [Me. P.G.CL.)
Is located in the East Khasi Hills district of Meghalaya at a distance of about 87 km from Guwahatt & 16 km
from Shillong. The project was commissioned in the year 1965, which comprises of 73.2 m high concrete
gravity dam across Umiam river consisting of 11 blocks with two overflow spillway bays (12.2 m x12.2 m
ecach), two radial gates, a 2.05 km HRT, two penstock lines of 1.98 m dia. having 530 m length ecach with a
power house of installed generating capacity of 36 MW electricity from four generating units of 9 MW capacity
each, A 7.32 m wide two-lane road on top of the dam forms the part of National Highway (NH-40) linking the
states of Mizoram, Tripura, Assam and Meghalaya and heavy traffic is passing over it. In view of above, Project
Authorities were concerned about satety of the dam due to traffic-induced vibrations in the dam body. In this
connection, based on a request from Project Authority, traffic vibration measurement studies are carried out
by Central Water & Power Research Station [CWPRS), Pune at various locations on the Umiam dam. Before
commencement of vibration measurements, a detailed site inspection was conducted to figure out suitable
locations for vibration monitoring at different locations of the dam and read bridge. Vibration measurements
are carried out at several locations viz. footpath, adjoining road, road railings, downstream face, spillway plers
and drainage gallery of block no. 7 at Umiam dam as shown in Fig.1. From the analysis and interpretation of
vibration data, it is observed that the vibration levels induced by traffic on Umiam dam are very low and are
far below the recommended safe vibration level of 5 mm/s. Vibration levels are found to be in range from
0,064 mm/s to 2.585 mm /5 in entire portion of the dam which is much lower than the safe vibration level,
Distribution of vibration levels observed at footpath and on the road for all blocks of Umiam dam is shown in
Fig. 2. Though the vibration levels are found to be low and within safe limits, it s not advizable to have
continuous vibrations due to heavy traffic on such important structure like a dam, Continuous vibrations due
to heavy traffic on top of the dam in long run may induce internal cracking or increase the extent of cracking
thus endangering structural safety of the dam, Moreover, vibrations may also induce opening up of lift and
block joints thus resulting in seepage through joints. Considering the importance of Umiam dam, it is
suggested to carry out long term vibration monitoring by installing vibration monitoring system at the dam
hody.
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2887 - ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR BHATSA MAJOR
PROJECT, MAHARASHTRA

The Bhatsa dam is located in Thane district, about 115 km from Mumbai. The dam contemplates water supply
to Mumbai city and irrigation in the nearby area. The dam is 885 high in the deepest section and is built in
uncoursed rubble masonry. The dam was builtin 1983 and is located at latitude 19.52° N and longitude 73429
E. The Bhatsa major project site falls in seismic zone 11 as per the zoning map of India (15 1893; 2016, Part-1].
Site-specific design seismic parameters for the project have been estimated using available data on geological
and seismotectonic features and past seismicity in the region of project site. Both deterministic and
probabilistic approaches have been applied to arrive at the Maximum Credible Earthguake (MCE) and Design
Basis Earthquake [DBE]) levels of ground motion. An MCE of magnitude &3 can be expected on Ghod fault,
which is the most prominent tectonic feature, closest to the Project Site. Based on the limited information
about depth of past earthquakes and in view of large uncertainties associated with depth determination, a
focal depth of 12.0 km is considered conservative for MCE magnitude, The probabilistic estimate is based on
the total seismicity expected to occur in various seismic source zones identified for the region. The
deterministic spectral amplitudes are seen to intersect with the probabilistic spectral amplitude for horizontal
and vertical components of ground motion for MCE condition and the difference between spectral amplitudes
is less tham 25% at 0,20 sec. Hence the average of both deterministic and probabilistic spectra, have been taken
ta be the target spectra for horizontal and vertical components following the NCSDP guidelines (2011, revised
2014) for MCE condition. As per NCSDP guidelines (2011, revised 2014) for seismic zone 111, the target
response spectra shall be obtained as the envelope of DSHA and PSHA estimates for DEE condidon and
therefore envelope of the two has been taken to be the target response spectra for horizontal as well as vertical
components of ground motion for DBE condition, Peak ground acceleration for horizontal and vertical
components are found to be 0.25 g (245.76 cm/sec?) and 0.16 g (161.28 cm/fseci) respectively for MCE
condition and 0.11 g (11130 cm/sec?) and 0.08 g [B1.45 cm/sec’] respectively for DBE condition. Smoothed
design response spectra are computed for damping ratios of 5%, 7%, 10% and 15% of critical lrom these
design accelerograms, Site specific design seismic coefficients (ah and av) are estimated as per the NCSDP
guidelines and 15 1893: 2016 (Part 1) for conventional design. The values of ah and av calculated from [5
1893: 20016 [Part 1), being higher, are recommended to be used for prelimmmary design purpose to linalize
profile of the dam,
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5889 - ESTIMATION OF SITE-SPECIFIC SEISMIC DESIGN PARAMETERS FOR DHAMNI DAM,
PALGHAR, MAHARASHTRA

Dhamni dam is an old dam lecated on Surva River near village Dhamni of Palghar district, Maharashera at Lat.
19 ° 55" 15"N and Long. 73° 3" 20"E in Vaitarna basin. The dam meets drinking and irrigation needs of the
region. The dam, owned by Maharashtra rrigation Department, is of composite type with stone masonry and
earth-fill and has height of 59 m with length 1563 m. At present, there is a 6§ MW hydro power plant in
operation at foot of the dam. Water from tailrace of the power plant is released into river downstream of the
dam. The project is located in zone Il according to seismic zone map of India. Due to aging effect, many
distresses in the form of seepage, leaching, etc., are observed in masonry portion of the dam.

The correlation of epicenter of past earthquakes with major tectonic features in the region of Dhamni Dam
using regional data on tectonic features and associated seismicity, along with local geotechnical
characteristics, site-specific seismic parameters are estimated for earthguake resistant design of various
components of the project, using both deterministic and probabilistic approaches. The spectra of MCE
magnitude of 6.3 associated with Panwel Flexure at closest Rrup (Rjb]) distance of 7.5 [6.3] km has the highest
spectral amplitudes and is taken as deterministic target response spectrum. The probabilistic estimate is
based on total seismicity expected to occur in various selsmic source zones identifled in the reglon. For MCE
and DBEE conditions, the deterministic spectra [DSHARS] for herlzontal and vertical components of grownd
maotion are higher than the probabilistic spectra (PSHARS), for both horizontal and vertical components of
ground motion.

At the period of interest, the difference between deterministic and probabilistic spectral amplitudes is found
to be greater than 25% for MCE for both components. Hence, weighted average of the two, using equal weights
of 0.5 has been taken to be the target spectra for MCE level whereas the envelope of both spectra has been
taken as target response spectra for DEE level both for horizontal and vertical components. The 5% damped
target response specira thus obtained, are used to generate compatible accelerograms, The peak ground
acceleration values of horizontal and vertical components of motion are found to be 0.25g (241.62 cm /52) and
0.16g (156.11 cm/57) for MCE condition and 0.14g (136.97 cmy/s?) and 0.09g (90.19 cm/s7) for DBE conditions.
The design response spectra for damping ratios of 5%, 7%, 10% and 15% of critical are computed from the
design accelerograms as shown in fig.2.
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5817 - PERFORMANCE TESTING OF PADDLE WHEEL CURRENT METERS FOR BHARAT
ELECTRONICS LIMITED, PUNE

The precise measurement of flow is a requirement for water resources planning, pollution prevention and
flood control, There are numerous technigues and instruments for measuring flow rates in open channels,
Measurement of local velocities within a gauging section, ie. at the open channel, is done by conventional
rotating and nonrotating element, type current meters. The rotating type paddle wheel current meter is one
such instrument. For rotating type current meters, the process of experimental determination of relatlonship
between  velocity of flow and rate of revolutions of its rotor is known as calibration. For
calibration fperformance testing, the instrument is suspended from the rating trolley by a rigid rod and drawn
through still water contained in the tank at several steady speeds of the trolley. The wvelocity indicated by its
display unit is compared with corresponding trolley speed to know the error in measurement. The accuracy
of velocity measurements using current meters depends largely on the precision of rating facility. The
International Standard 150 3455; 2007 and Indian Bureau of Standards 15 1337 1: 2014 specify the procedure
of calibration of current meters in a Rating Tank

EBharat Electronics Limited (BEL), Pune, a Government of India Enterprise, Ministry of Defence has various
floating milivary vessels, M/s BEL desired to measure the velocity of flowing water when these vessels are
deploved in water bodies, For this purpose, they have procured rotating type paddle wheel and installed it on
a military vessel. M/s BEL intends to conduct performance testing of these paddle wheel to assess their
accuracy in measurement and consistency. The work is entrusted to CWPRS, Pune.

The paddle wheel is a portable instrument which is continwowsly in use at site for observing and recording
data related to stream velocity, Due to its simple construction and ease of installation, it is widely used in clean
water open channel. The paddle wheels under test are of Hall Effect sensors type. A Hall Effect sensor can
directly measure magnetic field's intensity and produce output voltage proportional to the magnetic field
intensity. The working principle of Hall Effect sensor is that when a conductor with current flowing in one
direction is introduced perpendicular to a magnetic field, voltage could be measured at right angles to the
current path, The paddle wheel sensor consists of a freely rotating wheel /impeller with embedded magnets
which is perpendicular to the flow and will rotate when inserted in lowing medium, As the magnets in blades
spin past the sensor, the paddle wheel meter generates frequency and voltage signal which is proportional to
the flow rate. A magnetic aor an optical sensor detects the movement of paddie wheel and relays the
information. It gives direct digital readout of velocity of water at the measuring point.

Performance testing of the paddle wheel is carried out using the Current Meter Rating Trolley (CMET) to
assess thelr specific accuracy and error in measurement. During testing, the paddle wheel (s suspended on a
rigid rod at the rear side of trolley by fixing it with a special bracket assembly. The paddle wheel under test is
towed by the trolley at number of steady trolley speeds. The trolley speed s recorded, while corresponding
paddle wheel speed shown on the display unit is also noted. The speed of rating trelley and corresponding
velocity indicated by the paddle wheel are compared to know error in measurement. Performance testing has
indicated that the velocity displayed by paddle wheel under test is within the specified accuracy limit of £0.13
m /% as given by the manufacturer in velocity range of 0.5 m/s to 3.0 m/s. It is recommended to undertake and
keep a record of the outcome of periodic zero offset tests by deploving the meter in still water. Perlodical
performance testing of these paddle wheels is also recommended to compare its performance with the
standard speed of rating trolley to estimate precision and consistency.
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2825 - FRAMING OF TERMS OF REFERENCE FOR DEVELOPMENT AND IMPLEMENTATION OF
A SYSTEM FOR REAL TIME STREAM FLOW FORECASTING AND RESERVOIR OPERATION
SYSTEM FOR INDIRASAGAR AND OMKARESHWAR RESERVOIRS IN NARMADA BASIN
PROJECT, MADHYA PRADESH

Narmada Hydroelectric Development Corporation (NHDC) Limited is a joint venture of National Hydroelectric
Power Corporation Limited and Government of Madhya Pradesh, established on 19 August 2000 with the
objective and commitment of development of hydropower and other renewable energy potential in the state
of Madhya Pradesh. HNHDC was entrusted with the construction of Indira Sagar Project [I5F) with installed
capacity of 1000 MW and Omkareshwar Project (O5P) with installed capacity of 520 MW in Narmada basin.
The ISP and O5F projects have been completed during 2005 and 2007 respectively. Presently, these two
projects are under operation and supplies hydropower to the state of Madhya Pradesh. Both I5P and O5P are
designed for multipurpose projects, which include hydropower, irrigation, domestic and industrial uses. Both
projects are operated with rigid schedules as single entities based on the historical hydrometeorological data
and experience gained, These methods are often not adequate for establishing optimal operational decisions,
especially where Integrated operation of multiple reservolrs for flood management is contemplated. In
addition, manual data observation and transmission results are in a considerable time lag. The time difference
between data ebserved in field and its communication to decision making level provides short time for flood
forecasts.

Accordingly, the Chief Engineer (R&D), NHDC is engaged in upgrading the exizting Hydrological Information
System (HIS) with Real Time Data Acquisition System [RTDAS) for Indira Sagar and Omkareshwar basins and
for the development and implementation of Real Time Stream Flow Forecasting (RTSFF) and Reservoir
Operation System (ROS) for ISP and OSP reservoirs. It is envisaged that the system would facilitate reservoir
operators to act on time and prepare stakehaolders for the Aoods. The forecast of river flow and mapping of
Mood zone will help in taking decisions such as evacuation of likely affected areas well in advance, In addition,
the ROS would facilitate optimization of storage for ensuring flood cushion and improving the usapges of water
for hydropower, agricultural, domestic and industrial purposes.

In this context, NHDC requested Central Water and Power Rescarch Station [CWPRS) to conduct study on
framing Terms of References (ToR) for BTSFF and ROS for ISP and O5PF rescrvolrs in Narmada Basin.
Accordingly, CWPRS carried out joint site inspection to assess the suitability of locations of Rain Gauge (RG)
and Gauge-Discharge [GD] sites. Based on accessibility of locations of the sites as well as BIS/ WMO guidelines,
CWPRS finalized the hydrometeorological network with 90 RG stations and 14 GD stations for the study area,
which was agreed by NHDCL. Technical specifications of instruments viz., Automatic Weather Station, Tipping
Bucket Rain Gauge, Water Level Sensor, Discharge Instruments, Data Logger, Telemetry and RTSFF & RO5
[Software] for installation in the RG and GD sites are incorporated in the report.
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2835 - BATHYMETRY SURVEY OF SINGDA RESERVOIR IN MANIPUR STATE UNDER
NATIONAL HYDROLOGY PROJECT (NHP)

Singda dam is a multipurpose project constructed across Singda River and one of the highest earthen dam in
India, It has been catering to the needs of drinking water and water supply for [rrigation to most part of Imphal
city and its nearby surrounding. The dam was completed in the year 1995 by National Projects Construction
Corporation Limited (MPCCL). Since then it is in operation and after operation of more than 19 years, project
authority decided to evaluate the present storage capacity and estimate siltation deposit in the reservoir.
Purpose of bathymetric survey is to find the present storage capacity for utmost utilization and proper
planning of distribution of water supply for irfigation and drinking purpose, It also includes finding out the
possible methods to enhance dam water storage capacity by means of gsiltation removal from the reservoirs.

Sedimentation in rezervodr is one of the prime concerns in today's reducing water resources potential. Life
span of reservoir is determined by the rate of sedimentation, which gradually reduces the useful storage
capacity of reservoir. There are many methods presently used for estimation of silt viz. stream flow analysis,
Integrated Bathymetry Survey (1B5), Satellite Remote Sensing [SES), empirical methods and mathematical
models. Among all the methods, Integrated Bathymetric Survey is the only direct measurement method, in
which the location and depth information are directly logged for sediment estimation, However, each
methodology has their own advantage as per site conditions.

Central Water & Power Research Station, Pune has done hydrographic survey of Singda dam during the month
of Jan. 2020 using Integrated Bathymetry System (I1BS) consisting of echo-Sounder sensor fixing firm
arrangement on boat, DGPS with antenna and other auxiliary equipment. The system was kept in boat as
shown in fig. 1. The 1B5 was expected to have depth accuracy in sub meters.

The bathymetric survey was done at El 904.50 m. Analysis was carried out using software such as Hypack,
Swrfer, Global Mapper, Google earth, AutoCAD and TCX converter. The reservoir gross storage capacity during
survey at El 904.5 m is 4.796 MCM for water spread area of 0.325 sq. km. Compared with original data, there
is a reduction of 25% in live storage capacity.

y o T '.? - & y -

b i 3

Survey Boat with Eco-Sounder, GPS with Antenna Holding by Mechanical
Flxiure
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2848 - PERFORMANCE TESTING OF SAMPLE SUBMERSIBLE PUMPSETS FOR IRRIGATION AND
WATER RESOURCES DEPARTMENT UTTAR PRADESH, LUCKNOW, 2019 - 20

Irrigation and Water Resources Department Uttar Pradesh {IWRD), Lucknow had requested CWPHS to
undertake hydraulic performance and overload tests on submersible pump sets for M/s Roclowell Pumps &
Motors Pt Lid; M /s, LUBI Industries LLP and M /s WPIL Ltd. Accordingly, performance tests were carried oul
during 07.08.2019 to 11.09.2019 for various pump manufacturers as desired by IWRD.

Studies were carried out for finding performance data on each of these pumps covering:

& Hydraulic performance tests to establish characteristics viz. variation of head, power input and overall
efficlency against discharge covering minimum range of +10 % to -25 % of rated head from
guaranteed duty point.

# Over voltage and under voltage performance of motor of submersible pumps at 456 Volts and 353
Volts respectively.

+ Power factor at rated output of motor.

*  Temperature rise of submersible motor winding was cbserved when the pump sets were operated for
one hour with 20% overload power.

# Performance of these sample pumpsets was abserved against guaranteed values specified by I'WRD.

All the tests were carried out in accordance with 159137, However uncertainty levels in measurements carried
out during the tests were much better than IS stipulations, especlally for the flow rate, input power and
pressure measurement. Electrical parameters were observed precisely using a Multi-function Load Manager
of Conzerve make, having computer compatible digital output.

It is recommnded to select the pumpset on technical merits. Preference should be given to the pump with

higher efficiency at duty point for optimum use of energy. The pumpset with high guarantee factor should be
preferred as higher the guarantee factor, the pump operates closer to reguired duty point.

Pump Test Circult -Piping and Volumetric Tank

SRCrD L7 -
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2853 - BATHYMETRY SURVEY OF KHOUPUM RESERVOIR IN MANIPUR STATE UNDER
NATIONAL HYDROLOGY PROJECT (NHP)

Ehoupum dam is constructed across Manchen Diu River in western hill in Manchen in Tamenglong district of
Manipur, It is located about 88 km from Imphal city, capital of Manipur, Purpose of the dam is to cater to the
needs of water supply for irrigation and drinking water to surrounding villages. It was completed in the year
1995, Since then it is in operation for more than 34 yvears and project authority decided to evaluate present
storage capacity and estimate siltation deposit in the reservoir. Purpose of the bathymetric survey (s to find
present storage capacity for utmost utilization and proper planning of distribution of water supply for
irrigation and drinking purpose, It also includes finding out possible methods to enhance dam water storage
capacity by means of siltation removal from reservoirs.

Sedimentation in rezervodr is one of the prime concerns in today's reducing water resources potential. Life
span of reservoir is determined by the rate of sedimentation, which gradually reduces useful storage capacity
of the reservoir. There are many methods presently used for estimation of silt viz. stream flow analysis,
Integrated Bathymetry Survey (1B5), Satellive Remote Sensing [SHS), empirical methods and mathematical
models. Among all the methods, Integrated Bathymetric Survey is the only direct measurement method, in
which lecation amd depth information are directly logeed for sediment estimation, However, each
methodology has its own advantage as per site conditions.

Central Water & Power Research Station, Pune has done hydrographic survey of Khoupum dam during the
month of Jan. 2020 by using Integrated Bathymetry System (1BS) consisting of echo-Sounder sensor fixed
firmly o arrangement on boat, DGPS with antenna and other auxiliary types ol eguipment, The dam boundary
on Google earth is shown in Fig. 1. The 1BS was expected to have depth accuracy in sub meters.

Bathymetric survey was done at FRL of 724.22 m KL Analysis was carried out using software such as Hypack,
Swrfer, Global Mapper, Google earth, AutoCAD and TCX converter. The reservoir gross storage capacity during
survey at FRL is 2.725 MCM for a water spread area of 0.5320 sq.km. Compared with original data. there is a
reduction of only 2% in gross storage capacity.
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5862 - HYDRAULIC MODEL STUDIES OF UPPER AND LOWER INTAKE FOR KUNDAH PUMPED
STORAGE HYDRO ELECTRIC PROJECT (4X 125 MW) FOR TANGEDCO, TAMIL NADU

The Chief Engineer, TANGEDCO requested CWPRS, Pune for conducting physical model studies through EPC
contractor [Patel Engineering Limited) vide letter no, Le.No.CE/Proj-1/5E/PDEC/ELAEEL/FKPSHEP-Model
study/TI.No.41 /19, de D503 /2019,

Kundah pumped storage hydro-electric project (4x125MW) is located in Nilgiri hills of Tamil Nadu state, India.
The Kundah PSF is planned for providing peaking benefits utilizing the existing reservoir at Porthimund as
the upper reservoir and Avalanche-Emerald as the lower reservoir to be connected with PCC [/ steel lined
tunnels which will serve as Headrace and Tailrace water conducting system. An underground powerhouse
cavern with 4 units of 125 MW will be constructed between the two reservairs in the vicinity of intake of lower
reservolr connected with the tunnels. The available head between two reservoirs shall be utilized to generate
electricity during peak hours. These reversible hydro turbines would be used to pump water from lower
reservoir back to upper reservoir during off-peak hours. Tamilnadu Generation and Distribution Corporation
[TANGEDCO] Is executing the Kundah Pumped Storage Hydro-electric Project Stage-1 {1x125MW) engaging
M/s Patel Enginecering Limited as the EPC contractor. EPC contractor Is required to provide detailed
engineering of the project including, conducting a physical model study by CWPRS, Pune,

Model studies were conducted to ascertain the adequacy of proposed upper and lower intake structures from
the point of view of avoiding air entraining wortices. Experiments conducted with Froudian similitude
established that the proposed intake structure had met all the requirements such as flow was observed to be
stahle, streamlined with Mow passages running full and smoothly, There was no air entrainment in tunne
portion and no swirl was observed in intake portion of the reservoir. Experiments were also conducted with
10% higher discharge, without trash racks at both upper and lower intakes respectively and hydraulic
conditions were found to be satisfactory.
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2876 - BATHYMETRY AND SEDIMENTATION STUDIES OF MAHI BAJA] SAGAR RESERVOIR IN
BANSWARA, RAJASTHAN USING INTEGRATED BATHYMETRY SYSTEM

NPCIL has proposed an interstate multipurpose Nuclear Power Project of Rajasthan & Gujarat states at Mahi
Bajaj Sagar reservoir catchment in Banswada district, Rajasthan state, In order to assess water availability,
project authority decided to estimate siltation pattern. They also desired to evaluate present storage capacity,
generate depth contour plots and find out deep pockets for intake for the proposed NPCIL power project. It
also includes finding out the possible methods to enhance dam water storage capacity by means of siltation
removal from reservoirs.

As sedimentation in reservoir is one of the prime concerns in today’s reducing water resources potential, life
span of the reservoir is determined by rate of sedimentation, which gradually reduces the useful storage
capacity of reservoir. There are many methods viz. Satellite Remote Sensing (SRS5), Satellive-Derived
Bathymetry (SDB), Drone based bathymetry technique and DGPS based acoustic Integrated Bathymetry
Survey [1BS) presently used in this estimation. Among all the methods, Integrated Bathymetric Survey is the
only direct measurement method, in which location and depth information are directly logged for sediment
estimation. However, each methodology has 13 own advantage as per site conditions,

Instrumentation Division of CWPRS has carried out hydrographic survey of Mahi Bajaj) Sagar reservoir during
December 2019 by using dual frequency echo-sounder sensor, Differential Global Positioning System along
with antenna and other auxiliary types of equipment firmly fixed to a survey boat. The 1BS was expected to
have depth accuracy in sub meters, The hydrographic survey was done at water level 280 m RL. FRL is at
2B1.50 m. Data was collected using a model of echo GPS and Hypack navigation software which generates data
sheets having x, v, 2 data in excel format. Data analysis was carried out using various software viz. Surfer,
Autocad, QGIS and results obtained such as live storage, silt guantity, deep pockets for intake and contour plot
up to FRL. Further, for better understanding the results, various software were used such as Global Mapper

and Google earth to generate survey lines plots.

The reservoir live storage capacity is calculated for water spread area of 106.11 sg. km. at water level of FL.
280 m. Reservoir capacity at survey level is 163428 MCM and the same when extrapolated up to FRL is
182230 MCM, Loss of valume is calculated based on original capacity table provided by project authority.
When extrapolated to FRL i.e 281.5m the loss of capacity is 358 MCM, which is 16 percent of total capacity,
This sediment deposition volume matches with the dual frequency echo sounder based volume estimation
obtained from survey. Area-capacity curve and contours drawn at 1 m grid interval indicate the deep pockets.
Contours clearly show deep pockets, which can be considered as probable intake points based on further
hydraulic analysis.
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5877 - BATHYMETRY SURVEY OF KHUGA RESERVOIR IN MANIPUR STATE UNDER
NATIONAL HYDROLOGY PROJECT (NHP)

Khuga dam is a multipurpose project constructed across Khuga River near village Mata and is located about
10 km from Churachandpur town of Imphal city In Manipur. Purpose of the dam is to cater to the needs of
drinking water and irrigation to most parts of Churachand pur town and its nearby surroundings. It is a zoned
earth fill dam, constructed by National Projects Construction Corporation Limited [NPCCL). Construction of
the dam started in vear 1983-84 and completed in 2010. Since then it is in operation for more than 10 years.
Project authority decided to evaluate the present storage capacity and estimate siltation deposit in the
reservolr, Purpose of bathyvmetric survey Is to find the present storage capacity for utmost utilization and
proper planning of distribution of water supply for irrigation and drinking purpose. It also includes finding
out possible methods to enhance dam water storage capacity by means of siltation remaoval from reservoirs.

Sedimentation in reservoir is one of the prime concerns in today's reducing water resources potential. Life
span of reservoir is determined by the rate of sedimentation, which gradually reduces useful storage capacity
of the reservoir. There are many methods presently used for estimaton of silt viz. stream flow analysis,
Integrated Bathymetry Survey (IBS), Satellite Remote Sensing (SRS), empirical methods and mathematical
maodels. Among all the methods, Integrated Bathymetric Survey is the only direct measurement method, in
which location anmd depth information are directly logged for sediment estimation. However, each
methodology has its own advantage as per site conditions.

Central Water & Power Rescarch Station, Pune has done hydrographic survey of Khuga dam during January
2020 using Integrated Bathymetry System [1B5S) consisting of echo-sounder sensor lixed Rrmly o
arrangement on a boat, DGPS with antenna and other auxiliary types of equipment. The 1BS {5 expected to have
depth accuracy in sub meters,

Bathymetric survey was done for RL. B44 m. Analysis was carried out using software Hypack, Surter, Glohal
Mapper. Google earth, AutoCAD and TCX converter. The reservoir gross storage capacity during survey at EL
B44 m is 55.3561 MCM for water spread area of 5.625 sg.km. It was found that there was reduction of 26.72%
in the dead storage capacity.

Khuga Dam
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5879 - DRAG EVALUATION OF CORAL REEF MONITORING ROBOT [CBOT) FOR NATIONAL
INSTITUTE OF OCEANOGRAFPHY, GOA

Drag is experienced by water body due o wave formation, when it is toed against water. Hesistance to motion
of an object consists of air and water drag. Main components of resistance are friction drag and residual
viscous [pressure) drag. Drag analysis is required to find out hvdrodynamic forces acting on the object, which
will be very useful for selection of propulsion system. The study envisages indigenously designing &
developing technology for Coral Reef Monitoring Robot (CBOT) which may remain submerged in coral reef
environment for six months. The approach and methodology adopted for evaluation of drag on CBOT using
Current Meter Rating Trolley (CMRT] facility is described. The CMRT incorporates electronic drive to achieve
precise speed control and SCADA system for data acquisition. The speed range achieved is from 0.01 m/s to
7.5 ms and uncertainties in measurement of calibration parameters within + /- 0.1% at 95% confidence level,
Optical encoder used for measurement of distance travelled by the trolley which results in accurate estimation
of parameters, Mational Institute of Oceanography (NI0]), Goa, is one of the constituent laboratories of the
Council of Scientific & Industrial Rezearch [CSIR), Government of India, NIO, Goa has deslgned and fabricated
a Coral Reef Monitoring Robot (CBOT) for long term monitoring of reefs with emphasis on high quality
photography along pre-determined transects and were desirous of measuring the drag force exerted on CROT
due to flowing water when these vessels are deployed in water body. NIO Goa intends to conduct the drag
force evaluation of CBOT to assess their accuracy in measurement and work is entrusted to CWPRS, Pune.

Autonomous Underwater Vehicles (AUYVs) are beneficial and provide substantial tool to achieve various
actions and have increasing applications in discovering underwater environments. Due to uncertainties
underwater environment and nonlinearity in fluid behavior, control of underwater robot is difficult. Hence a
number of parameters are needed to monitor and control by the operator while operating AUVs. Therefore,
research in the area of monitoring and controlling the AUVs is a challenge for engineers, Some parameters like
position, drag and direction of motion of robot are controlled automatically by control system facilitating
substitution for eliminating risk of human life. Drag force measurement on CBOT is carried out using Current
meter rating trolley facility. The CBOT is held between two rigid rods, with allowable flexibility in movement
to cope with change in movement as well fluid velocity. A flexible string connects the CBOT with digital load
cell, One end of the string is tied at the CG of CBOT and at another end the load cell is connected. As the trolley
travels in forward direction, CBOT is exposed to backward movement. The model applies drag to overcome
stream resistance and tries to attain stable speed same as that of trolley speed. The exerted drag can be directly
shown by digital load cell. The trolley is run at different velocities and corresponding drag denoted by load
cell is noted whenever stable movement of CBOT is achieved.

Drag force measurement experiments were conducted with straight flow condition i.e. the CBOT facing stream
fow exactly at 0% angle at different depth of submergence. The experiments were conducted at three different
depths of submergence ie 12 cm, 23 cm and 29 cm at different rating trolley. The CBOT is designed and
constructed at NIO, Goa by appropriate material with overall dimensions, The conventional design parameters
were validated by analytical and Computational Fluid Dymnamics (CFD) studies by NIO, Goa, During testing it
was observed that the drag force in straight Qow condition varies directly with the velocity of cating trolley,
in turn velocity of water stream. This relationship pattern holds well at all the three submergence depths,
Reduction in drag force is noticed in straight flow condition as the submergence depth is increased. This alsa
should be noted that relation of drag force variation commensurate with change in submergence cannot be
concluded as more detailed and focused work is necessary to derive the relationship. In case of cross flow
condition, the angle of vertical axis of CBOT which is at 0" in straight flow condition is varied at 5" and 10 and
accordingly set of observations at various rating tralley speeds were noted. It was observed that the drag force
increases with increase in angle of cross flow. Even in this case, lot of experimentation is necessary to derive
the limiting angle tll which relation of drag force to stream velocity stands valid, To establish relationship
between drag force and water stream velocity with varying submergence depths and for the cross flow
conditions, extensive experimentation is required to be undertaken.

237



Annual Report ' 2020-21

5879 - TEY wH% Ry W= T ¥ e whe fw witefin date @fee) =
ferama A=

E & WET oA & R fFeE w1 v B o 8,9 g ol & e g @) R e ot o & ofdie e
3 o=t s Fdere e &) ofddy & g vew oo flare e gane fdar @) ow o @e ard o nfaes a6l 1
W ferg i fereete 1 amasaea gt €, S woite woe & 90 & fau wge Seani gim s | wee 3w
Hifrefi g @iete) & fav w2l o 8 ofiey o Rerasfta deiie 21 ufean 21 & o wfl 59 vam
Tl & arereon & gt v wrasdl 81 3R el o o ane &) g e o e gu e gr R & geaies & g
ST o eftrio A v aftfa &) e o 2w afirem & e wdte of P sl wmrE womedl =) ana
Fel & fou goee i gga &) miia & & gifta 1w ofa oo derids @ 7.5 devdds o # ol 9%
AT TR W +/- 0.1 % ¥ ViR sfmrEa waeE] & v i affime & 2 om an gl 1 i e gudim
faon st amen offfrere oetew s ofrom wre ol =t @ adts anera avmraT @ 21

i s RyE ders gEenda), e, defe A e gy ofe @howardar), wiee weR @ e
wonrEmenadt d @ U §) wRangai, e A id-Fuifm "@s @ g quew ) omfie w OR &3 aw sea few 3
drdefars Prrell & fog oss #iva fie aifefin dde @) @1 sfieea o Fefor o 81oaendad, e, ged ol
& wrm dide v diam a9 # o & o 4 o e S wa da J aa B ¢ grendai, i 3w e
T T FEET B AEE B & (60 B8 TC & (A a9 Eeie 6 @1 5 dad wa A gy rHur o g
&\ wll 2ifdTes sgvaes eewm g d) wodds ¥ o R Rl @) e &3 & fe gofe gueo wmm
¥ iy ot & 1 & arema 7 wie ® s A g e ¥ o & D & a7 sffie o g et i
& wRw, ot & i e @ P nfewe #) feeime sdevae afiem (g ) @ e s g wmfie g
Pt e Priam & fo o mdl &) anawmaa @ 81 suft sildEire ssvae aftees (g dh 1 Pl e
Pt & &3 7 srpeiur SRl & R o it &) e o ofy ot Rufl e o o 3R oo aEl Bl o
Frerm gl g s wg @ Peifia Ben ann @ Reed o ofte & aif@a @) aoma &3 & R ofvens €
Hfaw frad @1 didie w e oo aa & B W et & awim fem mn ) dtde &) #3R o8 & e and and
#, o =1fer # afvad= & -y 5 @ @ 9 S & o s adiees & ey §) o adrt R e ®1 fsfiea
dls du & e @) B e o B & o R @ du den @ o gan fr dtes B 3 g e @038 @ 2 and
&1 fean of el , <idte &) e ofe & e e oga @ ) ufews g ufiiy $ g e & fa [Eem @ ame
A & ol 2l 3t fe & wom @ ARl we FE 8 Siftre w5 21 e e e # @ el de d| e
farm wr aedn &1 2Tl &1 R 7 ur g w & sl aw ol dte @) e ol ura &t @ ae da gro Prefoa
waft il w1 e v wman &1

f&ena aa wom & wa il warg @1 2w F amfong e o gl Hiebte aeaua @1 fafis mee ot o0 S aw um
wETE W1 WA & e B i wery o A s agerd 1z ), 23 4R v 20 A3 w g g ) el w)
FwE wveet i s s 3y weamdad, i 3 ey ol o R &) oriafies sfiereg et #1 gaamd o,
wite g fwetunars R swpdwee g afasfiaa @owdl) s gm e o) oflye & S o S
o el warg 1 Fufa o (Eama o o=l @1 uw & aga 3 9 W i i a @ i agom 81 oy st dtE e
gt avE @ dEu e &) O ol R e weh @, o weme o Rl o e wm A et Al B o R e
fa wren iy 6w & uftad= & ar, Bam g R & ddu & Pred 58 Bm @ vea & il sa ddu #)
W F4 # g afir faege o B o amawas § i@re warg Rl & oo o, i & sahi sy & s &
e vare #1 fufa F o0 @ e & 50 3T 100 a3 Eega At 3R gl nfa ur oddao @ d g o)
ug San i B e vere & wto d gf3 & wiy Filam aw wga & sod B A ega an vdin difie #he $) oa @
& forg snamos & o oF F ¥ 5w o wefte w0 & fog Flfame 2o @ <9y Au T ) v e e F Ty flae
ad A O B U & 3 & oty Hey wnita & ® a1 Ee g sawn & e s v e @ & snasasa
]

238



Annual Report | 2020-21

PROJECITS OF
NATIONAL IMPORTANCE

239



Annual Report | 2020-21




Annual Report | 2020-21

NATIONAL HYDROLOGY PROJECT

Objectives:

The Government of India has approved the implementation of National Hydrology Project (NHP) under the
Ministry of Jal Shakti, Department of Water Resources, River Development & Ganga Rejuvenation with an
outlay of INR 3&6790.7674 crore vide order NoF, No, X-92021/1/2016-NHP/1118-1258 dated 23/06/2016.
The project duration is 8 years beginning from FY 2016-17, The Project Implementation Plan (PIP) of CWFRS
was approved by vide OM No, X-BB014/1/2016-NHP/2524-2528 dated on 30/11/2016, The first Mid Term
Review of NHP has been taken place during Oct 2019, Subsequently, CWFPRS PIP has been modified and a
revised provision of INR 45.83 crore is approved vide OM No, X-B7021/1/2016-NHP-Part (3)/1261 dated
19/04 /2021,

CWPRS, one of the central Implementing agency under National Hydrology Project has been ldentified as
centre of excellence for providing technical expertise for Hydro-Met-Wi0Q Instrumentation including Data
Loggers, Telemetry systems etc 50 as to SUpport water resources management program of State Implementing
Agencies. CWPRS proposal under NHP included establishment of state of the art Hydro-Met-WQ Instruments
testing, calibration and certifying Facility, Training and support to [As on Hydromet instrumentation,
Bathymetry survey ctc, Strengthening existing rescarch facilities, Infrastructure development, Capacity
building, Purpoese driven studies involving special technical support within the overall framework of National
Hydrology Project etc.

Projected Medium Term QOutcomes,” Dellverables:

F Setting up of testing, calibration, certification and training facilities for identified Hydro-Met-W0
Farameters/ Instruments such as AWS, Rain Gauge and snow gauge; Water level sensors; Data
Logpers; Ground water sensors: Water qualitjr sensors: Telem etry System; ADCP etc.

» Carry out purpose driven studies addressing surface and ground water, Water Quality issues, coastal
hydrology, hydromet instrumentation etc as per State’s need.

. W

Institutional Strengthening- Upgradation of research facilities and other infrastructure development
F  Capacity building of personnel; organizing training courses, conferences, workshop etc,

Activities undertaken during 2020-21:

The total expenditure since the beginning of project upte 31,/10,/2021 15 INR 11.18 crore, Out of which, an
expenditure of INR 3.2026 crore has been incurred during of FY 2020-21. Activities planned and undertaken
during 2020-21 are given below.

¥ Annual Work Plan for FY 2020-21 has been approved by the Ministry. Procurement Plan has been
submitted online in MIS and cleared by the Ministry. Procucement Plan has been submitted anline in
STEP and approved by the World Bank.

# Establishment of state of the art Testing, Calibration & Certifying Facility (TCCF) at CWPRS for selected
Hydro-Met-¥{} Instruments is in progress.

F Up gradation of CMRT Lab for Testing/ Calibration of Current Meter, ADCP etc has been completed.
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Establishment of Testing/ Calibration Facility for Automatic Weather Station (AWS] Sensor:
o Establishment of Reference AWS for Testing/ Training Purpose to IA'S- Activity completed,
o Establishment of Field Testing setup [Field Calibrator) for AWS Senor- Activity completed
o Establishment of Lab Testing Facility for Testing/ Calibration of AWS Sensor- Activity is in
Progress.

Establishment of Testing/ Calibration Facility for Ground Water (GW] level Sensor:
o Establishment of Reference GW Station for Testing/ Training Purpose to [A'S-Activity
completed.
o Establishment of Field Testing/Calibration (Field Calibrator) Setup for GW level Sensor-
Activity partly completed.
Establishment of Lab Testing/ Calibration Setup for GW level Sensor- Activity is in process.

=]

Establishment of Testing/ Calibration Facility for Telemetry- GSM /GPRS:
o Establishment of Lab Testing/Calibration Setup for Telemetry- GSM/GPRS- Activity is in
process.

Establishment of Testing/ Calibration Facility for Data Logger:
o Establishment of Lab Testing/Calibration Setup for Data Logger- Activity is in process.

Establishment of Testing/Calibration Facility for Surface Water Level Sensor:
o Establishment of Reference Surface Water Level Station for Training Purpose to [A'S-Activity
completed.
o Establishment of Lab Testing /Calibration Setup for Surface Water Level Sensor- Activity is in
process.

Establishment of Testing/ Calibration Facility For Water Quality Sensors:
o Establishment of Testing/Calibration Setup for Water Quality Sensor- Activity is in process.

Bathymetry survey of three Dam in North East Dam Viz. Singda Reservoir, Khuga Reservoir, Khoupum
Reservoir has been completed.

Bathymetry Survey of [harkhand Dam Viz. Dhruva, Tenughat, Getalusand have been taken up.
Bathymetry Survey of Jharkhand Dam Viz Survodi, Tenughat, Getalusand using Satellite Remote
Sensing is recently awarded to CWPRS.

Organized Webinar by CWPRS (Module 1 & 2): Surface Water Instruments - Sensors and Installation;
Surface Water Sensors - Installation and Maintenance on 17 April, 2020

Organized Webinar by CWPRS (Module 3 & 4): Automatic Weather Station; Ground Water Maonitoring
Systerm on 21 April, 2020

Organizes Webinar by CWPRS (Module 5, 6 & 7], Current Meter Callbration; Data Logger; Telemetry
on 22 April, 2020

Organized Webinar by CWPRS (Module 8, 9 & 10): Canal Automation; Hydraulic Machinery and
Cavitation [Flow Meter Calibration); Testing and Calibration for Water Quality Sensor on 23 April,
2020

Organized OnlineWehinar (Exclusively for Maharastra ) on Hydro-met & RTDAS Equipment and its
Installation during 12-16 Oct, 2021
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F CWPRS Scientists have assisted various Central & State Implementing Agencies for finalization of
specification of Hydro-Met-WQ Instruments & extended technical guidance whenever required.

Upgradation of Current meter trolley for Calibration snd performance testing of Current meter,
ADCP, side looking sensor

AWS Field Calibrator

243



Annual Report | 2020-21

ROLE OF CWPRS IN DAM REHABILITATION AND IMPROVEMENT PROJECT [DRIP)

Government of India has taken up the Dam Rehabilitation and Improvement Project [DRIP) with the financial
assistance of the World Bank for the repair and rehabilitation of initially about 225 dam projects across the
seven states of India, namely Jharkhand {DVC), Karnataka, Kerala, Madhya Pradesh, Odisha, Tamil Nado, and
Uttarakhand (UJVHL]). The number of dams has been fnally revised to 198, Project was started in April 2002
and scheduled completion was June 2020, The objectives of DRIP are to improve the safety and operational
performance of selected existing dams and associated appurtenances in a sustainable manner, and o
strengthen the dam safety institutional setup of participating States / Implementing Agencies.

CWPRS has been allocated Rs 12,2365 Cr for capacity building through procurement of equipments and
softwares and imparting training to research officials. Accordingly, 16 equipments and one software have
been successfully procured and are being wsed for conducting various project studies. The remaining
equipments are also likely to be procured till March 2022,

CWRS is plaving a vital role in DRIP through conducting many project studies for projects to be rehabilitated
and basic research studies as mentioned below:

» Selsmic Hazard Assessment of North and North East India has been successfully completed and one
software tool has been developed for project authorities to estimate the site specific seismic
parameters towards assessment of structural safety audit of old projects before finalizing
strengthening measures. Estimation of in-situ material properties of dam body of Hirakud dam and
stress analysis kave been carried for assessing structural safety of the dam to carry out strengthening

if necessary, Further, hydraulic model studies of additional spillway of hirakud dam is under progress
for enhancing flood discharpe capacity.

# Similarly. laboratory, Desk and field studies pertaining to repairs to Almatti, Mahi, Mahan, Warna,
Dunckhganga, Ujjani, Temghar, KEolkewadi, Koyna, Varasgaon, Dimbhe, Radhanagari Bhatsa, Surya etc
dam are being conducted at CWPRS.

#  For carrying out detailed site inspection of 167 dams under DRIP-II in Maharashtra, a Dam Safety
Review Panel has been formed by Government of Maharashtra. Four Scientists from CWPRS have been
nominated as dam instrumentation and seismic instrumentation experts. The nominated Scientists
from CWPRS are Inspecting the proposed dams under DRIP-11 alongwith other panel members and
providing valuable suggestions towards installation of various instruments for long term monitoring
of projects.
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11.

PAPERS PUBLISHED

Prof. Shilpi 5, Bhuinyan, Dr. Prabhat Chandra, Amol Borkar, Ketan Jadhav, Pranav Vaisham payan, Varun
Khengare, Abhishek Deshmukh, "Review on Numerical Modelling Studies to optimize the layout of
Fishery Harbour on the West Coast of India®, International Research Journal of Engineering and

Technology (IRJET)/volume of 05 May 2020,

M. Phani Kumar. Prof. ¥. Abbulu, Prof. P. Malleswararao, “Application of Principal Component Analysis
to Ascertain the Beach Morphological Conditions Adjacent to a Major Port.” International Journal of
Research in Engineering and Science (IJRES) /volume of 05 May 2020,

Mr. Kanu Chakrabory, Miss Parvin Shaikh Latif Kureshi, Mr. Sagar B. Gajbe, Dr. Naveen Upadhyay, Dr.
Dalmi Devi * Role of LIS Professionals to authentic information sources during COVOD-19 a Pandemic
crisis”, International Journal of [open access) in yearly cumulative volume September 2020,

Rahiman A., 5.]. Ghule, Prakash |.A.. Farande K.U. “Transient Analysis of a Long Rising Main of a Lift
Irrigation Scheme.” Proceedings of the 8™ International and 47 National Conference on Auid Mechanics
and Fluid Power{FMFF) December 09-11, 2020, IIT Guwahati, Assam, India.

Rahiman A, Kumar K., Farande K1, Sahu T.K, Prakash LA, Ajai 5., Swain T.K. "*Com parative Evaluation
of Typical Submersible Pumps” Proceedings of the 8% International and 47% National Conlerence on
Auid Mechanics and Fluid Power(FMFP) December 09-11, 2020, IIT Guwahati, Azsam, India.

Rahiman A, Kumar K., Swain T.K. Afai 5., Prakash LA, "Turbine Performance Evaluation in a Hydro
Fower Plant.” International Conference on HYDRO-2020 at France,

P.K. Dorle, 5.0, Ranade, “"Hydrological and Hydrological Information System (HIS) in India™ International
Journal for Research in Applied Science and Engineering Technology [(IIRASET] in Volume 9, Issue 1,
February 2021.

K. R. Bhate, M. R. Bhajantri, V. V. Bhosekar, "Optimizing the layout and design of spillways and energy
dissipaters for cascade hydropower projects in Ravi Basin, India®, Virtwal ICOLD symposium on
“Sustainable Development of Dams and River Basins®™ & APG Symposiuom on “Water and Dams" February

2021.

P. P. Gadge, M. R. Bhajantri, V. V. Bhosckar, "Optimization in design of energy dissipation arrangement
for overflow, orifice and tunnel spillway using hydraulic modeling®, Virtual ICOLD symposium on ©
Sustainable Development of Dams and River Basins" & APG Symposium on "Water and Dams® February
2021.

Rizwan Ali, M. 5. Hanumanthappa, Chetan § Khadane, Shyamlin Paswan, M. R. Bhajantri, “3D Stress
analysis of ageing dam by finite element method towards strengthening -A case study”, Virtual ICOLD
symposium on “Sustainable Development of Dams and River Basins” & APG Symposium on “Water and
Dams® February Z021.

M. 5. Hanumanthappa, Rizwan Ali, Shyamli Paswan, Shabeer Lone, Vishnu Kumar Meena, “Long term
structural performance monitoring of pgravity dams through analysis and interpretation of
instrumentation data-A case study”, Virtual ICOLD symposium on * Sustainable Development of Dams
and River Basins”™ & APG Symposium on "Water and Dams™ February 2021,
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12,

13.

14,

15.

16.

17.

18.

19.

20,

21.

22,

23

5. A. Kamble, P, 5. Kunjeer, 5. ). Pingale, V. R. Medhe, "Assessing reservoir capacity using advanced
by rnﬂra]}h ic survey techniques”, Virtual ICOLD sympogium on © Sustainable Development of Dams and
River Basins™ & APG Symposium on "Water and Dams” Febroary 2021,

M. K. Verma, M. & Qamar, A. P. Meshram, Neena Isaac, "Dealing suspended sediment for optimal
operation of Hydro Project”, Virtual ICOLD symposium on * Sustainable Development of Dams and River
Basins” & APG Symposium on "Water and Dams™ February 2021.

I.5. Edlabadkar, M. ¥V, Chhatre, 5. Thorat “Design of optimum remedial measures and its effect on seepage
aspects of an Earth dam”, Virtual ICOLD symposium on “Sustainable Development of Dams and River
Bazins™ & APG Symposium on "Water and Dams” February 2021.

Sunil ]. Pillai, Rizwan Ali, R, Vigneswaran, 5arbjeet Singh, K. Balachandram, “Studies on mass concrete
design mix towards temperatures control in gravity dam A-case study™ Virtual 1ICOLD symposiom on ©
sustainable Development of Dams and River Basins" & APG Sympoziom on "Water and Dams" February
2021.

R. Vigneswaran, Rizwan All, Sunil |. Pillai, Sarbjeet Singh, K. Balachandram, Prakash Meena, Ankit Sahu,
"Seepage control in masonry Gravity dams through dam body grouting -A case study”, Virtal 1ICOLD
symposium-on * Sustainable Development of Dams and River Basins” & APG Symposium on “Water and
Dams” February 2021,

G. D, Naidu, 5, Selvan, Suman Sinha, Rizwan Al Jerin Paul, “Seismic hazard assessment of Palghar district
= a strictural perspective”, Virtual ICOLD symposiuom on “Sustainable Development of Dams and River
Bazins® & APG Symposium on "Water and Dams™ February 2021.

Suman Sinha, B, 5 Selvan, D, K. Awasthi, G, DL Naidu, Rizwan Ali, A Review of site specific estimation of
seismic design parameters”, Virtual ICOLD symposium on * Sustainable Development of Dams and River
Basins™ & APG Symposium on "Water and Dams™ February 2021.

Sanjay A. Burele, K.AM. Bagwan, *Slope Stability of hillock near Banda branch canal using GTX software-
a case study” Virtual ICOLD symposium on " Sustainable Development of Dams and River Basins” & APG
Symposium on “Water and Dams” February 2021.

H. P. Chaudhary, 5. B. Tayade, 5. A. Kamble, Neena Isaac, "Sediment management in hydroelectric
projects by operating reservoirs for desilting”, Virtual ICOLD symposium on * Sustainable Development
of Dams and River Basins” & APG Symposium on “Water and Dams” February 2021.

V.K. Ghodake, N.B. Varshikar, Prakash K. Palei, "Sonic wave velocity measurement for evaluation of in-
situ quality of dam™ Virtual ICOLD symposium on “Sustainable Development of Dams and River Basins®
& APG Symposium on "Water and Dams” February 2021,

Prakazh K. Palei, N.B. Varshikar, V. K. Ghodake, 5. Santhosh Kumar, Rizwan All, "Ensuring safety of
hydraulic structures against ground vibrations generated during blasting operation™ Virtual ICOLD
symposium on " Sustainable Development of Dams and River Bazins" & APG Symposium on "Water and
Dams” February 2021,

R.R. Bhate, M.R. Bhajantri, V. V. Bhosekar, "Future challenges in design of spillways and energy
dissipaters”, Virtual ICOLD symposium on “Sustainable Development of Dams and River Basins™ & APG
Symposium on "Water and Dams" February 2021,
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26,

27.

28,

29,
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31.

32
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34,

35.

5. K. Patnaik, V. P. Gadhe, M. R. Bhajantri, V. ¥. Bhosekar, "Hydraulic mode] studies for additional spillway
of Hirakud Dam, Odisha®, Virtual ICOLD symposium on "Sustainable Development of Dams and River
Bazins™ & APG Symposium on "Water and Dams” February 2021.

P. P. Gadge. M. R. Bhajantri, V. V. Bhosekar, “Innovative research methodology in evolving design of
spillways for Himalayan H. E. Projects” Virtual ICOLD symposium on ° Sustainable Development of Dams
and River Basins®™ & APG Symposium on "Water and Dams”™ February 2021,

P. P. Gadge, M. R. Bhajantri, V. V. Bhosekar, = Numerical simulation of air entraining characteristics over
high head chute spillway aerator” Virtual ICOLD symposium on ” Sustainable Development of Dams and
River Basins™ & APG Symposium on "Water and Dams” Febriary 2021,

5.R. Patnaik, V.P. Gadhe, B.5. Sundarlal M.K. Bhajantri, V.V, Bhosekar, "Cascading hydropower projects
on Teesta river basin " Virtual ICOLD symposium on ® Sustainable Development of Dams and River
Basins” & APG Symposium on "Water and Dams® Febroary 2021,

Amit Kulhare, 5. R. Fatnaik, M. B. Bhajantri, V. V. Ehosekar, "Restoration and rehabilitation of spillway
with modified energy dissipator-a case study”, Viroual 1COLD symposium on “Sustainable Development
of Dams and River Basins” & APG Symposium on "Water and Dams” February 2021.

V. 5, Ramarao, M. K. Bhajantri, V. V. Bhosekar, "Heightening of Dhanikari dam-hvdraulic design of
spillway and energy dissipater”, Virtual ICOLD symposium on "Sustainable Development of Dams and
River Basins™ & APG Symposium on "Water and Dams" February 2021,

P. D. Patil, F. D. Momin, P. & Kunjeer, Neena Isaac, "Hydraulic model studies for optimizing layout of
power intakes in run-of-the-river projects®, Yirtual ICOLD symposium on * Sustainable Development of
Dams and River Basins® & APG Symposiem on "Water and Dams® February 2021,

P.5 Kunjeer, 5. B. Tayde, H. P. Chaudhary, Neena 1saac, "Numerical model simulations for sedimentation
in run-of-the-river projects”, Virtual ICOLD symposium on “Sustainable Development of Dams and River
Basins” & APG Symposium on "Water and Dams® February 2021.

M. Selva Balan, K.K. Shini, “"Extraction of multiple sediment layers using acoustic data processing.”
International Conference on Recent Advances in Civil Engineering for Sustainable Development
(RACESD-2021), during 13-14 February 2021

M. Vivekanandan, C. Srishailam, R.G. Patil, "Rainfall Intensity-Duration Frequency Analysis for North
Region of Raigad District, Maharashtra® “Fourth International Groundwater online Conference( INGWC-
2021) during 22 - 24 March at Jawaharlal Nehru Technological University, Hyderabad.

Shivani Sahu, Jiweshwar Sinha, Yaibhawi Roy, Prabhat Chandra, "Restoration of Tidal Creek Inlet for
Navigation using Pile Jetty A CASE Study.” 25 International Conference on "Hydraulics, Water
Resources and Coastal Engineering (HYDRO-20201" at Mational Institute of Technology, Rourkela
through online mode during 26 - 28 March 2021.

B. Krishna, G.A. Rajkumar, Karthikeyan M, L.R. Ranganath, ].D. Agrawal, ® Numerical Model Studies to
Assess the Morphological Changes due to Coastal Front Development - A Case Study.” 25% International
Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2020)" at National
Institute of Technology, Rourkela through online mode during 26 - 28 March 2021,
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A6,

AT,

38,

39,

A1,

41.

42,

43,

45,

R. R. Bhate, Kulltare Amit, D, Bhajantri M.R, "Optimization of Common Energy Dissipator for the Two-
Tier Spillway- A Caze Study.” 25% International Conference on "Hydraulics, Water Resources and Coastal
Engineering [HYDRO-2020)" at National Institute of Technology, Rourkela through online mode during
26 - 28 March 2021,

R. K. Choudhari, 5.K. Kori, Prabhat Chandra, *Importance of Optimization of over Lapping of Breakwater
at Fishing Harbour entrance.” Z5™ International Conference on "Hydraulics, Water Resources and
Coastal Engineering (HYDRO-2020)" at National Institute of Technology, Rourkela through online mode
during 26 - 28 March 2021.

R. K. Choudhari, $.K. Kori, Prabhat Chandra, "Utilization of Numerical Model for Shoreline Changes to
Evolve the Sultable Coastal Protection Work at Hosabettu, Karnataka." 25% International Conference on
"Hydraulics, Water Resources and Coastal Engineering [(HYDROD-2020)° at Natiomal [nstitufe of
Technology, Rourkela through online mode during 26 - 28 March 2021,

5. 5 Chavan, Hradaya Prakash, , Prabhat Chandra, "Utility of Physical Wave Models for Development of
Fishing Harbour- A case Study for Mopla Bay,” 25" International Conference on "Hydraulics, Water
Respurces and Coastal Engineering (HYDRO-2020)" at National Institute of Technology, Rourkela
through online mode during 26 - 28 March 2021.

Jiweshwiar Sinha, 5.M. Jha, Vaibhawi Roy, Prabhat Chandra, “Numerical modelling in shoreline evelution
prediction case study of inlet channel at Kasargod, Kerala®™. 25% International Conference on “Hydraulics,
Water Fesources and Coastal Engineering (HYDRO-2020)" at National Institute of Technology, Rourkela
through online mode during 26 - 28 March 2021.

H.B. Jagadessh , P.A. Kashyape, Prabhat Chandra, "Use of regular and Random Sea Wave Generators in
Hydraulic Physical Model Studies -Key Factors for Selection.” 25% International Conference on
"Hydraulics, Water Resources and Coastal Engineering (HYDRO-2020)" at National Institute of
Technology, Rourkela through online mode during 26 - 28 March 2021.

H.B. Jagadessh, A.5. Chalawadi, Prabhat Chandra, "Hydraulic Physical Model Studies for the Development
of Coast Guare Jetty at New Mangalore Port, Panambur, Karnataka- A Case Study.” 25® International
Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2020)" at National
Institute of Technology, Rourkela through anline mode during 26 - 28 March 2021.

Raghuram Singh, Jotasana Amberkar, F.G. Patil, "Flood Protection Measures and Anti ferosion Works
along Palhori Khad Tributary of River Yamuna.” 25" International Conference on “Hydraulics, Water
Reszources and Coastal Engineering (HYDRO-2020)" at National Institute of Technology, Rourkela
through online mode during 26 - 28 March 2021,

Raghuram Singh, Jotasana Amberkar, R.G. Patil, "Studies for proposed bank protection works along
existing Ghatzs of Nira and Bhima Rivers at Nira Narsingapur, Maharashtra- A Case Erud}r." 25
International Conference on "Hydraulics, Water Resources and Coastal Engineering (HYDRO-2020]" at
Mational Institute of Technology, Rourkela through online mode during 26 - 28 March 2021.

Sushma WVvas, Y. M. Srivastava, "Physical and Numerical Study for Flow over spillway Profile of Kiru
Hydroelectric Project, J&K." 25% International Conference on "Hydraulics, Water Resources and Coastal
Engineering (HYDRO-2020)" at National Institute of Technelogy, Rourkela through online mode during
26 - 28 March 2021.
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&in,

47,

49,

50.

51.

o

£3.

S4,

55.

M. Selva Balan, KV, Manisha, Final Year Engineering Student Shraddha Khot, Final Year Engineering
Students, Malathi Khote, Final Year Engineering Students "Flood Estimation based on water surface
velocity using non-contact sensing and regression analysis.” 25™ International Conference on
"Hydraulics, Water Resources and Coastal Engineering (HYDRD-2020)" at National Institute of
Technology, Rourkela through online mode during 26 - 28 March 2021.

5.5. Kerimani, 5.P. Hedapp, R. . Patil, "Alignment of RRTS Railways Bridge Acores River Yamuna for
Delhi-Ghaziabad-Meerut Corridor at New Delhi- A Case Study.” 25% International Conference on
"Hydraulics, Water Resources and Coastal Engineering (HYDRO-20207" at National Institute of
Technology, Rourkela through online mode during 26 - 28 March 2021,

¥.K. Bhagat, LA, Shimpl, "A Comparative Study on the Air Temperature Trends in Coastal and inland
Region of India”™ 25% International Conference on “Hydraulics, Water Resources and Coastal
Engineering [HYDRO-2020)" at National Institute of Technology, Rourkela through online mode during
26 - 28 March 2021.

Arun BEumar, R.G. Patil, "Activation of Central Channel in River Kosi, Bihar" 25" lntermational
Conference on "Hydraulics, Water Resources and Coastal Engineering (HYDRO-2020)" at National
Institute of Technology, Rourkela through online made during 26 - 28 March 2021.

ALK, Singh, Naval Jagtap, LK. Ranganath, ].D. Agrawal, “Evaluation of Hydrodynamics and Sedimentation
due to Construction of Jetty.” 25 International Conference on “lydraulics, Water Resources and Coastal
Engineering [HYDRO-2020)" at National Institute of Technology, Rourkela through online mode during
26 - 28 March 2021.

Komal Vighe, .. Barve, L.R. Banganath, |.I. Agrawal, "Assessment of Wave Tranguillity and Littoral
Drift Studies using Time Development wave Parameters to Develop Tourist Harbour in Andhra
Pradesh.” 25% International Conference on "Hydraulics, Water Resources and Coastal Engineering
(HYDRO-2020)" at National Institute of Technology, Rourkela through online mode during 26 - 28
March 2021.

MN.A. Sonawane, Kuldeep Malik, Madhavi Gajre, M.K. Pawar, "Assessing Flow Parameters in Sand Nalla in
the ¥icinity of Mouda STPP of NTPC, Maharashtra.” 25 International Conference on “Hydraulics, Water
Resources and Coastal Engineering (HYDRO-2020)" at National Institute of Technology, Rourkela
through online mode during 26 - 28 March 2021.

Prabhat Chandra, K. K. Choudhari, 5.K. Kori, "Shoreline Changes Studies for Development of Passenger
Terminal at Kashid, Maharashtra,” 25% International Conference on "Hydraulics, Water Resources and
Coastal Engineering (HYDRQO-2020)" at National Institute of Technology, Rourkela through online mode
during 26 - 28 March 2021.

Prabhat Chandra, V.B.Sharma, "Vaibhav Konde, "Impact of Deepening of Approach Channel for New
Mangalore Port- A Case Study.” 25™ International Conference on "Hydraulics, Water Resources and
Coastal Engineering (HYDRO-2020)" at National Institute of Technology, Rourkela through online mode
during 26 - 28 March 2021.

AL Shimpi, .0 Agrawal, "Shoreline change Analysis behind South Breakwater of Paradip Port by DSAS
Technique®. 25% International Conference on “Hydraulics, Water Resources and Coastal Engineering
(HYDRO-2020)" at Natonal Institute of Technology, Rourkela through online mode during 26 - 28
March Z021.
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6.

57T,

58,

59,

(E1LR

61,

6.

63,

[:E 3

G5,

Ivothi Prakash, M.5.R. Naidw, Abdul Rahiman, R.G. Patil, "Transient Analyvsis for Water Supply Pipeline
for Pokaran Village™ 25% International Conference an "Hydraulics, Water Resources and Coastal
Engineering [HYDRO-2020)" at National Institute ufTe:hnnlngy. Rourkela through online mode during
26 - 28 March 2021,

Mark Prabhakar Mahesh Game, Kishor Kumar Swain, Neena Isaac, "Spatial Variation in Water Quality of
Mula -Mutha River Flowing through Pune City and Suburbs, M aharashtra.” 25" International Conference
on “Hydraulics, Water Besources and Coastal Enginecring (HYDRO-20200" at Natdonal Institute of
Technology, Rourkela through online mode during 26 - 28 March 2021.

Prabhat Chandra, V.B. Sharma, M.D. Sawant, "Comparison of Sedimentation in Dredged open Basin and
Enclosed Basin a Case,” 25% International Conference on "Hydraulics, Water Resources and Coastal
Engineering (HYDRO-20207" at National Institute of Technology, Rourkela through online mode during
26 - 28 March 2021.

Rolland Andrade, "Hydrological Geophysical and GIS approach in Delineation of suitable artificial
recharge site.” 257 International Conference on "Hydraulics, Water Rezources and Coastal Engineering
[HYDRO-2020)" at National Institute of Technology, Rourkela through online mode during 26 - 28
March Z021.

V. B. Sharma, Shivani Sahu, Vaibhav Konde, Prabhat Chandra, “Stabilization of Inlet and Restoration of
River Mouth in Puthuvangadi.,” 25% International Conference on “Hydraulics, Water Hesources and
Coastal Engineering (HYDRO-2020)" at National Institute of Technology, Rourkela through online mode
during 26 - 28 March 2021.

5.M. Jha, Jiweshwar Sinha, Prabhat Chandra, “Assessment of Littoral Drift and Shoreline Changes for a
Fishery Harbour on South West Coast of India.” 25% International Conference on "Hydraulics, Water
Resources and Coastal Engineering (HYDRO-2020)" at National Institute of Technology, Rourkela
through online mode during 26 - 28 March 2021.

Anil Bagwan, Jiweshwar Sinha, Prabhat Chandra, "Mathematical Modelling and Simulation of Ocean
Disposal of Harbour Dredged Materials.” 25" International Conference on "Hydraulics, Water Resources
and Coastal Engineering (HYDRO-2020])" at National Institute of Technology. Rourkela through online
mode during 26 - 28 March 2021.

Jagdeesh V., B.5 Erande, "Web Interface for Random Sea Wave Generatation and Data Acquisition
System for lydraulic Physical Model Studeis®. 25% International Conference on “Hydraulics, Water
Resources and Coastal Engineering (HYDRO-2020)" at National Institute of Technology, Rourkela
through online mode during 26 - 28 March 2021,

AR, Pardeshi, A5 Borkar, B.l. Meena, Prabhat Chandra, "Wave Simulation for optimisation aof
breakwater layout a caze study.” 25" International Conference on “Hydraulics, Water Resources and
Coastal Engineering (HYDRO-2020)" at National Institute uf'['en:hnnlnm'. Rourkela through online mode
during 26 - 28 March 2021.

C. Srishailam, M. Vivekanandan, R.G. Pagil, "Estimation of Peak Flood discharge for Unengaged
Catchments by Hydro meteorological approaches.”25% [nternational Conference on “Hydraulics, Water
Resources and Coastal Engineering (HYDRO-2020)" at National Institute of Technology, Rourkela
through online mode during 26 - 28 March 2021.
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B,

67,

68,

T

71.

T2,

73,

74,

Fh

Uday B. Patil, Prabhat Chandra, "Mathematical Model Studies for Construction of Temporary Pile Bridge
for Erection of a Flyover Bridge across an Estuarine river.” 25% International Conference on *Hydraulics,
Water Resources and Coastal Engineering (HYDRO-2020)" at National Institute of Technology, Rourkela
through online mode during 26 - 28 March 2021.

5.K. Kori, Prabhat Chandra, "Wave Hind casting and 5trom Surge Analysis at Porbandar, Gujarat.” 25
International Conference on "Hydraulics, Water Resources and Coastal Engineering (HYDRO-2020)" at
Mational Institute of Technology, Rourkela through online mode during 26 - 28 March 2021,

R.P. Gupta, HLE. Khandagale, Mukesh Kumar, ™ Performance Testing of Paddle Wheel Current Meters- A
Case Study,” 250 International Conference on “Hydraulics, Water Resources and Coastal Engineering
(HYDROG-2020)" at National Institute of Technology, Rourkela through online mode during 26 - 28
March 2021.

ALK, Singh, Maval Jagtap, L.R. Ranganath, "Breakwater Construction Effects on Hydrodynamics and
Sedimentation Pattern in Open Coast. LD, Agrawal. 25 International Conference on "Hydraulics, Water
Rezources and Coastal Engineering {(HYDRO-2020)" at MNational Institute of Technology, Rourkela
through online mode during 26 - 28 March 2021,

Shri B. Krishna, G.A. Rajkumar, Karthikeyan M, LK. Ranganath, ].D. Agrawal, “Numerical Model Studies
to Assess the Morphological Changes due to Coastal Front Development = A Case Study.” 25
International Conference on “Hydraulics, Water Resources and Coastal Engineering (HYDRO-2020]" at
National Institute of Technology, Rourkela through online mode during 26 - 28 March 2021.

AA, Purohit, , A. Basu,, KA. chavan, |.D. Agrawal, , "Hydrodynamics Challenges and role of Physical model
in evolving layout of boat landing facility at Confluence of Elephanta deep and Nhava Creek.” 25t
International Conference on "Hydraulics, Water Resources and Coastal Engineering (HYDRO-Z020)" at
Mational Institute of Technology, Rourkela through online mode during 26 - 28 March 2021.

M.5, Bist, Ajay Sonawane, Ajit Singh, LK. Singh, M. Selva Balan, "Acquisition of depth profile using
bathymetry survey near left bank spillway and propoesed additional spillway of Hirakud Dam, Odisha- A
case Study.” 25" International Conference on "Hydraulics, Water Resources and Coastal Engineering
(HYDRO-Z020)" at Mational Institute of Technology. Rourkela through online mode during 26 - 28
March Z2021.

Ajit Singh M5, Bist, , Ajay sonawane, K. Subbarao Murty, M. Selva Balan, "Estimation of reservoir capacity
of Singda dam, Manipur using Modern Integrated Bathymetry System [IB3)-A case study.” Z5%
International Conference on "Hydraulics, Water Resources and Coastal Engineering (HYDRO-20207" at
Hational Institute of Technology, Rourkela through online mode during 26 - 28 March 2021.

G.V. Ramana Murthy, Srivastava Y.N, Telgote V.5, © Mathematical Model Studies for surge Analysis of
Haldi Purani Lift Irrigation Scheme”. 25 International Conference on "Hydraulics, Water Resources
and Coastal Engineering [HYDRO-2020]" at National Institube of Tne:hnntﬂg:,r, Rourkela through online
muode during 26 - 28 March 2021.

Sangram More, 5. Siddhartha, M. Selva Balan, Prashant Bartakke, "Extraction of sedimentation layers in
underwater environment using sub bottom profiling technigues™ International Conference on Water
and Environment [[ICWE-2021), during 22 - 23 March 2021.
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PARTICIPATION IN SEMINARS/ SYMPOSIA/ CONFERENCES/ WORKSHOPS

‘November 2020 - (3 Nos.)

1250 to 14 October
2020

5L Title Event, Place, Date Name of Dificer
No.
April 2020 - Nil
May 2020 - Nil
June 2020 - NMil
July 2020 - Nil
August 2020 - Nil
September 2020 - (1 No.)
1. Webinar on Recent NIT, Rourkela Mr=. |5, Edlabadkar, Scientist-C
Development in Shri AD, BEhot, BA
Geotechnical 14 — 18 September
Engineering [RDGE- 2020
2020)
October 2020 - (1 No.)
2. | Understanding$ea  International Training | Mrs. Komal 5. Vighe, ARO
Level : Analysis and Centre for Operational Shrl Nawval Sanjay Jagtap, RA
Applications Oceanography Shri Rahul Dilip Sawant, RA
(ITCOocean), ESS0-
INCOIS, Hyderabad

Reservoir
Sedimentation using
Geo-Spatial technigue
and QGIS

Pradesh

19 -20 November 2020

3. Water Security for H-I”If'ﬁmrkee Indian B;r.Supriya Math, RA
Resilience to Deal National Committee for
with Disasters and Intergovernmental
Duthreaks Hydrological
Programme (INC-IHP of
UNESCO)
02 - 06 November 2020
4. | Assessment of NIS, Kakinada, Andhra | Ms, Suneeta Jatwa, Scientist-B
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5. Hydrological MIH, Roorkee Shri. B.L. Meena, Scientist-B
Modelling using
SWAT 30 November - 04
December 2020
December 2020 - [3 Nos.)
B, Power system Faults = CEIP, New Delhi Shril T.K. Swain, Scientist-C
& Disturbance
Analysis 29 -30 December 2020
7. | Fluid Mechanicsand  UIT, Guwahati Shri P.M. Abdul Rahiman, Scientist-D
Fluid Power Shri A, [yoti Prakash, Scientist-B
11" December 2020
8. | ArcGIS Maps for Office  ESRI, India Mrs. Anuja Rajagopalan Scientist-B
17" December 2020

January 2021 - (1 No.)

9,

| Recent Advances in

Civil Engineering for
Sustainable
Development
(RACESD-2021)

Department of Civil
Engineering, Maulana
Azad National Institute
of Technology, Bhopal

13- 14 Januwary 2021

Dr. M. Selva Balan, Scientist-E

February 2021 = [ 3 Nos.)

10. | International Department of Civil Dir. M. Selva Balan, Scientist-E
Conference on Recent | Engineering , MANIT,
Adwvances in Civil Bhopal
Engineering for
Sustainable 13-14 February 2021
Development
(RACESD-2021),
11. | "Arc Hydro in ArcGIS ESRI, New Delhi Ms. Suneeta Jatwa, Scientist-C
Pro™ . . Mrs. Anuja Rajgopalan, Scientist-B
25" February 2021 Mrs. Shailaja Patil, ARD
Shri M. Awals Hanegaonkar, RA
Ms. Baby Bhardwaj. LA-11
12, | ICOLD Conference 24 = 27 February 2021 Dr. M. E. Bhajantrl, Scientist-E

through online mode

Shri Rizwan All, Scientist-E

Shri M. 5. Hanumanthappa, Scientist-C
Shri P. 5. Kunjeer, Scientist-C

Shri M. K. Yerma, Scientist-C

Mrs. |. 5. Edlabadkar, Scientist-C

Shri Sunil ). Pillai, Scientist«B

Shri R. Vigneswaran, Scientist-B

Dir. G. 0. Naidu, Scientist-A

Dr. Suman Sinha, Scientist-B
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Dr. Sanjay A. Burele, Scientist-B

Mrs. Harsha P. Chaudhary, Scientist-B
D V. K. Ghodake, Sclentist-R

Dr. Prakash K. Palei, Scientist-B

Shri R, R. Bhate, Scientist-B

Mr=. 5 K Patnaik, Sclentist-C

Dr. (Mrs.] Prajakta Gadge, Scientizt-B
Mrs. V. P. Gadhe, Scientist-B

Shri Amit Kulhare, Scientist-B

Shri V. 5 Ramarao, Scientist-C

Shri P. D. Patil, Scientist-B

Dir. (Mrs.] Neena [saac, Scientist-E

13. | Sustainable Water Government College of Dr. L.R. Ranganath, Scientist-E

Resources Engineering
Development and Aurangabad,
Management Maharashtra
(SWARDAM-2021)

08 - 09 March 2021

14. | Establishment Rules | 15TM, New Delhi Shri Yogesh N. Karanjikar, |E

01 -05 March 2021

15. | Goods & Service Tax ISTM, Mew Delhi Shri MY, Gokhale, Scientist-C
08 -09 March 2021 Shri Yogesh N. Karanjikar, |JE

16, | Digital Governance Elets Techno Media, in Shri 5.D. Ranade, Scientist-E
Maharashtra Association with
Microsaft India

15 March 2021

17. | Ethics & Value in [STM, Mew Delhi Dr. ).D. Agrawal, Sclentist-E

Public Governance
22 -24 March 2021

18. | Fourth Indian AGCS, IIT- Hyderabad | Shri N. Vivekanandan, Scientist -B
Mational Groundwater

Conference [INGWC- €2 -24 March 2021

2021)
19, | International | DepartmentofCivil | Dr. M. Selva Balan, Scientist-E
Conference on Water | Engineering , MANIT,
and Environment Bhopal
(ICWE-2021)

22-23 March 2021
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20. | 25% International MWational Institute of Dr. Prabhat Chandra, Scientist-E
Conference on Technology [NIT], Dr. M. Selva Balan, Scientist-E
"Hydraulics, Water Rourkela, Odisha Dr. 1. B, Jagadeesh, Scientist-E
Resources and Coastal Shri Sudheer 5 Chavan, Scientist-C
Engineering (HYDRO- 20 - 28 March 2021 Shri |. A. Shimpi, Scientist-C
202071 Shri Arun Kumar, Scientist-C

Mrs. Sushma Jitesh Vyas, Sclentist-C
Shri Parag A. Kashyape, Scientist-B
Shri Amit Kulhare, Scientist-B
Shri Boora Krishna, Scientist-B
Shri Y. B. Bhagat, Scientist-B
Dir. A, K. Singh, Scientist-B

Lhri M. A, Sonawane, Scientist-R
Mrs Shivani Sahu, Scientist-B
Ehri BK. Chaudhari, Scientist-R
Lhri V. B, Sharma, Sclentist-B
Shri 5. P. Hedaoo, ARQ

Mrs. Komal 5. Vighe, ARD

Mrs. Vaibhawi Roy, RA

Mrs. Jotsana G. Ambekar, RA
Mrs. A B. Pardeshi, Scientist-D
Shrl M. 5. Bist, Scientist-C

Shrl |. K. Singh, Sclentist-C

Dr. Bolland Andrade, Scientist-C
Shri Mark P. Vuppati, Scientist-B
Mrs. B. 5. Erande, Scientist-B

Shri G, V. K Murthy, Scientist-B
Shri A, Jothi Prakash, Scientist-B
Shri Uday B. Patil, Scientist-B
Shri M. Vivekanandan, Scientist-Q
Mrz. Harshali Khandagale, Scientist-B
Dr. Anil K. Bagwan, ARO

Shri Santosh Kori, ARQ

Lhri Mahesh D, Sawant, ARD

Shri Sanjay M. Jha, ARO

Shri Rahul . Sawant, RA

Shri Naval 5. Jagtap, RA

Shri K. A. Chavan, RA

Shri Vaibhav P, Konde, RA
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INVITED LECTURES DELIVERED

5. No. | Title

Event, Place, Date

Name of Officer

April 2020 -Nil

May 2020 -Nil

I
[ June 2020 -Nil

July 2020-(2 Nos.)

| Hydraulic Model Studies in Coastal
Engineering Development Projects

155 Academy Technical
Education Bangalore

04t July 2020

Dr. H.B. Jagadeesh, Scientist-D

2 | Making Bathymetry Chart without
Echo Seunding Technique

‘August 2020 -NIL

ALHW, Port Blair Ministry of
Shipping,

29 July 2020

Dr. M. Sclva Balan Scientist-D

3. | Research Activities of CWPRS,

‘Marathi Vigyan Parishad,

Pune

11% September 2020

Dr. LK. Hanganar];l:?l:lentisr-ﬂ
Shri Yogesh Karanjikar, |E

October 2020 NIL

November 2020 - (1 No.)

4 | Bathwymetry Survey using Modern
’ Instruments

NIH, Kakinada, Andhra
Pradesh, Ministry of Jal
Shakti

20" November 2020

Dr. M. Selva Balan, Scientist-D

December 2020 - (3 Nos.)

- | Overview of Dam Break Analysiz
| and Emergency Action Planning

6 ' Dam Break ﬁnaliysis':'tfnnce'pts and
Z Modeling

MNMNIT, Allahabad
09-10 December 2020

Shri P, Vijayagopal, Scientist-C

Shri P. Vijayagopal, Scientist-C

|"Dam Break Analysis-Case Study

Shri 5.0. Marulkar, Scientist-C

g | Early Warning System

NIDM,

Dr. M. Selva Balan, Scientist-E
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Ministry of Home
Affairs , GOI, New Delhi

9-11 December 2020

Hydraulic Design of Control Gates

10 | Canal Automation and Its
" Instrumentation

| January 2021 - (8 Nos.)

: Apﬁl'lmtinn of CED for I'I-:.;'Hraul-i::

1 Turbine and Pump Intake

Central Board and Irrigation
Power [CBIP), New Delhi

17- 18 December 2020

-[:Iﬂpartm ent of Mechanical
Engineering. LBS College of
Engineering, Hasaragud

04 - 08 January 2021

Shri Raj Kumar, Scientist-B

Mrs. AR. Khaladkar, Scientist-B i

Shri A Ij.-m'i'Fi'al-:élsil..Scientist-l'!'.

Methods for Ensuring Safe
Operation of Hydroelectric Power
Plants

12.

Shri P.M. Abdul Rahiman,
Scientist-E

Overview of Dam Break Analysis

13 and Emergency action plan

MNNIT, Allahabad

11-12 January 2021

shri. P. Vijaygopal, Scientizt-C

. Dam Break Analysis Concepts and

% Modeling

| Dam Break Analysis Using

i Computational Method

Shri. P. Vijaygopal, Scientist-C

Shri §.0. Marulkar, Scientist-C

Survey Techniques GMNSS Hydraulic

16,
Instruments and Demonstration

WALMI, Dharwad, Karnataka

19 - 20 January 2021

Dr. M. Selva Balan, Scientizt-E

Principals of Hydraulic Modeling
17.
for Spillway

CBIP, New Delhi

21 - 22 January 2021

Mrz. 5.R. Paitnatk, Scientist-C

. Noew Materials for Repair of Energy

18 Dissipation Arrangements

shri 5.). Pillad, Sclentist-B

February 2021- [1 No.)

i | Dam Automation and Real Time
Monitoring Through Application of
Micro Electro-Mechanical
systems[MEMS)

Central Soil ﬂ.!'ll.il. Materials
Research Station{CSMRS),
New Delhi,

5% February, 2021.

Dr. M. Selva .Eala-n. ;"ir:-i.Ent-I.-:.t-E i

“March 2021- ( 3 Nos.)

2g. | Flood Risk Management

SVNIT, Surat, Gujarat

01 - 06 March 2021

Dr. M. Selva Balan, Scientist -E
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Dr. M. Selva Balan, Scientist -E

Dr, M. Selva Balan, Sclentist -E

Dr. V.M. Prabhakar, Scientist -B

71 Overview of Advanced EQ and NWA, CWC,
" | Hydrological Data Pune

22 An Overview of GIS and GNSS 09 -12 March 2021
" | Technology

23 Real Time Water Quality
" | Monitoring

54, | Evolution of a navigational channel | HYDRO-2020

in Tapi estuary through model
studies

NIT Rourkela Odisha under
I5H, Pumne

26 - 28 March, 2021.

Dr, IR, Ranganath, Scientist-E
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TECHNICAL COMMITTEE MEETINGS ATTENDED

pending issues in DoWR, RD&GR

06 Oct 2020

1 Name of Committee Date and Venue Participant{s)
M.
12th meeting of DDRP, Polavaram project | Through Online  Dr. [Smt.) Neena lsaac, Scientist-E
1.
21 Apr 2020
23rd meeting of Hydrometry Sectional | Through Online | Dr. (Smt) Neena [saac, Scientist-E
2. | committee, WRD-01
30 June 2020
3 | DsrP meeting for Govt. of Maharashtra ‘0z !u.i:;r 2020 Shri Rizwan ML Scientist -E
' Dr. Suman Sinha, Scientist -B
| BIS-WRD-16 Meeting Through Online | Shri Sachin Khupat, Scientist -B
4,
St August 2020
25 Technical Committee Meeting of Through Online | Shri. A, K. Agrawal, Director
DRIF Dr M.R. Bhajantri, Scientist-E,
5. 5™ Aug 2020 ghri Rizwan Ali, Scientist-E,
Shri Sachin Khupat, Scientist-C
Dr. Suman Sinha, Scientist-B
Project Monitoring Committee second Through Online | Dr. Prabhat Chandra, Sclentist-E
g Meeting of Coastal Management
" | Information System (CMIS) in capacity of 11% Aug 2020
Member - Secretary CMIS-CWPRS
36" meeting of National Committee on | Through Online | Shri Rizwan All, Scientist-E,
7. | Seismic Design Parameters [NCSDF) Shri Sachin Khupat, Scientist-C
14% Aug 2020 | pr, Suman Sinha, Scientist-B
Shri 5. Selvan, Scientist -B
Attended meeting of Governing Council of | Through Online. | Shri AK. Agrawal, Director
B. | CSMRS, New Delhi.
11™® Sep 2020
-H-[-Q_Hﬂtting - 21" Sectional committee | Th rough Online | Dr. Sanjay A. Burele, Scientist-C
9. | Meeting of CED48 - Rock Mechanics
25® Sep 2020
“Attended Consultation meeting rEE;_lrd:in,g Th;l;.ﬂél-u-ar;l-ine. Shri A. H..Igmwa.l. Director
10, | revision of National Water Policy. | Dr. R. G. Patil, Scientist-E
28 Sep 2020
15th DDRF meeting on Polavaram project | Through Online | Dr. (Smt.) Neena Isaac, Sc-E
11. Dr. M. Selva Balan, Scientist-D
29= Sep 2020
Attending Meeting Chaired by JS(Adm]), Through Online | Shri A. K. Agrawal, Director
12. | DoWR, RDEGR for disposal of urgent
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Container Terminal (FCT) of .M. Port was

organized by Ports Singapore Authorities

2am Dhec L0211

13. | Attended meeting for acceptance of Through Online | Shri A. K. Agrawal, Director
report of the Committee for formulation Dr, R. G. Patil, Scientist-E
of strategy for flood management works | 19% Oct 2020
in entire country and river management
activities & works related to Border areas
[Z020-23) at Neet Avog.

14. | BIS Meeting - 22nd meeting of WED 16- Through online Shri Rizwan All, Scientist-E
HYDRAULIC STRUCTURES _

INSTRUMENTATION £2.10.2040

15. | Pre meeting of Indian members of India- | Through Online | Dr. (Smt.) Neena Isaac, Scientist-E

Hungary WG
13 Mow 2020

16, | First India- Hungary virtual pre-joint I Through Online | Dr. (Smt.] Meena Isaac, Scientist-E
Working Group(|WiG)

20 Mow 2020

17. | Attended NHP Progress Review Meeting | New Delhi | Shri A.K. Agrawal, Director
chaired by |5 [Adm), DoWRRDEGR

09 Dec 2020 Shri 5. D, Ranade, Scientist-E

18. | Attended the meeting of the MNew Delhi, | Shri A. K. Agrawal, Director
Deparimental Screening Committee for
conzidering the cases of MACP of Group A 09 Dec 2020
cadre covered under MFCS in CWPRS in
the chamber of J5[(A), /o WR, RI} & GR

19. | Attended 116* TAC of Farakka Barrage West Bengal Shri. Arun Kumar, Scientist-C
Project (FBP)

18% - 20tk Dec
2020
20, | Attended 8% meeting of Farakka Barrage | West Bengal Shri. Arun Kumar, Scientist-C
Project Advisory Committee (FBPAC)
19t Deg 2020
| 21. | Fifth{5") meeting of Project Monitoring Through Online | Dr. IL. B. Jagadeesh, Scientist-E
Committee[PMC]) for implementation of
Coastal Management Information System | £1% Dec 2021
[CMIS ) in Tamil Nadu, Kerala and
Paducherry (UT)

22, | 10" Meeting of National level Steering Through Online | Dr M.E. Bhajantri, Scientist-E
Committee [NLSC) for Dam Rehabilitation Shri Rizwan Ali, Scientist-E
and Improvement Project (DRIP] held by | 1% Dec 2020 Dr. Suman Sinha, Scientist-B
Secretary (DoWR, RD & GR) 5. Selvan, Scientist-B

23. | Meeting for development of Forth . Through Online | Dr. |. D. Agrawal, Scientist-E

| Shri A. A Purohit, Scientist-E
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[PSASBMCTPL) in association with NPT,

24.

26,

27

28,

29,

30,

11th visit of TAC-BB to the scheme
"Protection of Majuli island from Aood
and erosion”

Through Online

29— F] 5 Digg
2020

1000 Panel of Expert committee meeting of |

Temghar Project in connection with
grouting of dam body, shotcreting of
upstream face and other studies towards
arresting seepage through dam body.

CPDAC Meeting {on-line) as Member of
Committes

| Attended National Level Steering

Committes for Apex Level Committes for
MHF meeting Chaired by Secretary,
DoWRRDEGR

16" DDRP 'm'eﬂ'ing'nn Polavaram
Irrigation Project, A.P

Sixth(6*]) meeting of Project Monitoring
Committee[PMC) for implementation of
Coastal Management Information System
[ CMI5 ) in Tamil Nadu, Kerala and
Paducherry (UT)

BIS Meeting - 22nd Sectional committee
Meeting of CED48 - Rock Mechanics

| Dr, [(Smt.) Neena Isaac, Scientist-E

Damsiteand  Shri Rizwan Ali, Scientist-E,

Sinchan Bhavan,
Pune

O4® - OGS Jan
2021,

" Through Online

18™ Feb 2021

“Through online

19 Feb 2021

| 'I'Iﬂjai'h mun'dlly.

AP

19% - 20 Feb
2021

" Through Online

(2sd March 2021

fl'imugﬁ Online
03+ Mar 2021

| Shri R. Vigneswaran, Scientist-B
Dr, Vijay Gotke, Scientist-B

| Dr. Prabhat Chandra, Scientis-E

| Shri . I, Ranade, Scientist-E

| Shri Y. N. Srivastava, Scientist-E
| Shri V. 5. Ramarao, Sclentist-C

| Dr. H. B. Jagadeesh, Scientist-E

| Shri Rizwan .ﬁ.ll. Scieniist-E.
| Dr, Sanjay Burele, Scientist-C
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TRAINING PROGRAMS ATTENDED

Data Analysis & Training Course
Presentation of Data™ for erganized by TMC, at
Group "B’ Officials of CWPRS | CWPRS, Pune

29% Sept. = 1% Oct. 2020

5l Title Event, Place, Date Name of Officer
M,
1. Hyd mlnglcat Maodelling ' MIH Roorkee, under NHP I Mr=. Shailaja Patil, ARQ
Using HEC-HMS and HEC- (Online)
KEA% 13 gog 17 Iul}" F020
2. | Basic Hydrologic Sciences | NWA in Association with | Dr. Rubi 5. Kulkarni, SRO
For Asian Region(WMO RA | WMO and UCAR, (online)
iy 27 Jul 2020 to 11t Sept
2020
3. | Online training course on | ICID, New Delhi (Online) | Shri V.5. Ramarao, Sclentist-C
Dam and Network Safety 14 Sept 2020
Assurance
4, “Use of features Excel for Three Days online Shri Chandan Gupta RA.

Shri Vipul Kumar Gupta R.A
Shri Rajendra Singh Gurjar R.A.
Shri Kunal Kapoor, R.A.
Shri Subodh Kumar, BLA.
Shri Vinit R. Medhe, R.A.
Shri Neeraj Mansingh Meena, R.A,
Shri Vishnu Kumar Meena, LA,
Shri Vishwanath B. Naga 5ai, R.A.
Shri Rahul D, Sawant, BLA.
Shri Parag Rathod, RA.
Shri Ankit Anil Sahu, R.A.
Shri Deepak Sharma, RA.
Shri Shobhit Singh, R.A.
Shri Milan KEumar Someshwar, RA.
Shri Surendra Bandi Sai Vinkata, R.A.
Shri Dheerendra Mani Tripathy, R.A.
Shri Amit Kumar, R.A.
Shri Pintu Kumar, BL.A.
Shri Nikhil Kumar Dudekula, R.A.
Smt. Supriyva Nath, B.A.
Shri Sumit Kumar Bhati, B.A.
Shri Sunit Kumar, B.A.
Shri Sudhakar 5, R.A
Shri Shanu Khanzada, JL.E.
Shri Fooja Balan,].E.
Shri M.V. Masal, |LE.
Shri Dhananjay Kumar, L.A-1I
Shri Dhananjay D Dalvi, LA.-11
Shri Ayon Ganguly, LA.-11
Shri Sharad Tatyaram Ghalme, LAl
Shri Gulshan Kumar, LA.-11
Shri Asish Nanwatkar, L.A.-11
| Shri Harshwardhan B.R. Mhaske, L.A.-11
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shri Ritesh Vijay Pandit, L.A-11

Shri Baburao Krishnath Patil, L.A-11
Shri Swadesh Singh, L.A.-11

Shri Saruk Ashwin Chandrakant, L.A.-11
Shri Sandesh Kondiba Sangade, LA~
Shri Niraj Kumar Singh, LA.-11

Shri Sardar Deepak Singh, L.A-[1

Shri Sudama Kumar, LA

Shri Swuraj Kumar, LAl

Shri Mikhil Ravindra Tarade, L=l

aﬁﬁmﬂmﬁ?ﬁ

Fal0 A M3 4504

T e, qut o Rt
29 e, 2020 &t amofeg

Shri Jyoti Prakash, Scientist-B

Shri Prabhuram Panda, RA.

Shri Namdev Sambhudas, D Man-1
Shri Shivraj Ganeshlal Dasare, D Man-=I
Shri Atul B Garad, , D Man-1

Shri Ramdas Shivram Kadam, , D Man-I
Shri Mohammad Asshik K, . I Man-1
Shri Shivakar Sharma, , D Man-1
Shri Gokul T. Das, , D Man-I

Shri Nishant Chikara, , D Man-1

Shri K. Abhilash, , D Man-I

Shri Gogulamudi Hemant, UDC

Shri Jay Singh Meena, UDC

Shri Pintu Kumar, LDC

Shri Shazhank Lehiva, LDC

Shri Shubham Shukla, LDC

Shri Rahul Malik, LDC

Shri Mithilesh Kumar, LDC

Shri Vipin Kumar, LDC

shri Ravindra Kumar Meena, LDC
Shri Ankeet Kumar, Steno-11

Shri Noor Mohammad, Steno-=Il
Smt. Nirmala Dawande, MTS

Shri Atish Dipankar, MTS

Shri Anand 5. Vaidya, MTS

Advance Instrumentation

for bathymetry survey
conducted

Water Conductor System
for Hydropower Projects

On-line Training Course

at CWIPRS, Pune
13-14 October 2020

| Two Dayvs online Training

Course organized by
CSWCS, Division at
CWPRS, Pune

23-24 November 2020

Mrs. A. B. Pardeshi, Scientist-B

Mr. Banwarilal, Scientist-B
Ms.Apesha Amundkar, Trainee

| Shri M.5. Hanuma nthappa, Scientist-C

Mrs. Harsha P. Chodhary, Scientist-B
Shri Parag D. Patil, Scientist-B

Shri R. R. Bhate, Scientist-B

Shri K. Rajesh, ARD

Mrs. Snehal B. Tayade, ARO

Shri Asit P. Meshram, ARD

Shri Vipul Kumar Gupta, RA

Shri R.A. kadam, RA

Shri Yinit B. medhe, RA

| Shri Sarvesh D Pingale, RA

265




Annual Report | 2020-21

Shri Milind R. Gawai. |E
Shri K Abhillash, D Man-|

GIS & RS Application to NSRC, Hyderabad
Water Resources 07-18 December 2020

: Ms. Suneeta Jabwa, Scientist-B

10.

| Structural safety auditing Two Days online Training [

and Rehabilitation of Course organized by SMA
Hydraulic Structures Division at CWPRS, Pune
16 - 17 December 2020

G 1) i

ST e, gt o
faet 23 frmam, 2020
&1 i

Shri Pratap Singh Solanki, Scientist-B

Shri Khalil Ahmad Munir Bagwan, RA
Shri Ravindra Bhate, Scientist-H

Shri Dheeraj Tamrakar, RA

Shri Nitin Gokhale, Scientist-B

| Dr. Chaman Si:n-g.h. Srientist-B

Smit. Shivani Sahu, Scientist-H
Shri Jammer Shabbir Bagwan, Scientist-

Smt Annapurna Patra, Scientist-B
Smt. Mandira Mujumdar, Scientist-B
Shri Hansaraj Chudaman Patil,
Scientist-B

Shri Shyamali Paswan, ARD

Shri. Tomes Kumar Sahu, AROD
Shri Prafulla Haribhau Tarudkar, AROQ
Shri Anll Kumar Bagwan, ARD
Smt. Mamita Karki, ARO

Shri Ajay Singh, ARO

Shri Ajit Dashrath Kadam, ARD
Smt. Zumha Rano, ARD

Shri Vivek Saxena, RA

Shri Dheeraj Tamrkar, RA

Shri Sagar Chanda, RA

Shri Kapil Walke, RA

Shri G.R. Pardeshi, RA

Shri Mahesh Dagadu Sawant; KA
Shri Rahul Arun Kadam, RA

Ms.. Abha Anand Garg, RA

Shri Ajit Singh. RA

Smt. Mane Vijay Pranjal, RA

Shri Vishou Kumar Meena, RA

11.

Hands On Training on CWPRS Campus
Demonstration of Real Time | organized by PH-11
Surveying using GNSS Division

RTK-GNSS systems B.01.2021

Dr. Prabhat Chandra, Scientist-E

Dr. |. D. Agrawal, Scientist-E

Dr. Selva Balan M., Scientist-E
Dr. H. B. Jagadeesh, Scientist-E
Mrs. R. B, Deogade, Scientist=-D
Mr=. AL B. Pardesi, Scientizt-0
Shri B. Suresh Kumar, Sclentist-C
Shri Bisht M, 5., Scientist-C

Dr. Manivanan, Scientist-B

Shri Singh J.K,, Scientist-B

Shri K.B. Bobade, Scientist-B

| Shri P. A. Kashyape, Sc-B
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Shri Jamir Bagwan , Scientist-B
Shri B. L. Meena, S5c-B

Shri Chaudhari Rajiv, Scientist-B
Shri A5, Chalawadi, ARD

Shri 5. ], Shinde, ARD

Shri Kapil Walke, AROQ

Shri Nitin 5. Omble, Head Draftsman
Shri Nagraj M., RA

Shri Vijay Kokane, RA

Shri Sagar Chanda, RA

Shri Konde Vaibhav , RA

Shri Sahu Ankit, RA

Shri Gaikwad Amol, RA

Shri Dudekula Nikhil Eumar,RA
Shri Gurjar Rajendra, RA

Shiri Kunal Kapur, RA

Shri Bharde Aniruddh, RA

Shri Baske Ramesh, RA

Shri Kiran Chavan, RA

Shri Khairane Pankaj, RA

Shri Parag Rathore, RA

Dr. Preeti, |RF

shri 5. Moorthy, |E

shri Jabbar Shaikh, JE

Mrs M. C. Pawar, |JE

Shri Shanu Khanzada, JE

Shri Suprabhat Mondal, JE

Shri Sachin Meena, JE

Ms. Apesha Amundkar, Trainee
Shri M.N. Mate, LA-]

Shri Jawalkar 5. 5., LA-I

Shri Pradeep Shinde, LA-11

12, | Data Collection, analysis Central Pollution Contral | Dr. V. M. Prabhakar, Scientist-B
and Validation for Water Board [CPCB), New Delhi
Quality 19 -21 January 2021
13. | Application of statistics in RGI/CGWE under NHP, Dr. Ms. Ruhi Kulkarni, SRD
GW online,
08-12 February 2021
14. | Remote sensing and GIS NRSC Hyderabad, Online, | Ms. Suneeta Jatwa, Scientist-
Technologies 01 - 05 February 2021
15. | LAN Connectivity at CWPRS | CWPRS, Pune, online, shri Aadhar 5 Kutarmare, JE

and Cyher Security

01-02 February 2021
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Shri Amit Patel, JE

Shri Bhegade, |E

Shri Dhoke P. 5, |E
Shri Gawai M. K., JE
Shri Ghosh 5., JE

Shri Karanjikar Y. N, |E
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Shri Mourya 5.0, JE

Shri Pawar . B, JE

Smt. Pawar M. C, JE

Kum. Pooja Balan, JE

Shri Ramteke 5. 5., JE

Shri Sachin Meena, JE
Shri Sahu A K., JE

Shri Shaikh AJAR. |JE
Shri Shaikh Bilal A, JE
Shri Shanu Khanzada, |E
Shri Shingade N. M., JE
Shri Subbarac Murthy, JE
Shri Suprabhat Mondal, JE
Shri Tanpure R. D, JE

Shri Vimalnath Babu E.5. |E
Kum, Sandhya Ware, JE
Shri Yoganath A, JE

16. | Slope stabilization ISRM (India) and Dr. 5. A. Burele, Scientist-C
challemges in infrastructure | Geotechnical Society of Shri G. C. Sinnarkar, ARD
projects India, Online, Dr. Pravuram Panda, RA

18 - 19 February 2021 Shri K. A. M. Bagwan, RA

17. | Flood protection, anti NWA, Pune, online, Smit. 5. R, Patnaik, Scientist-C
erosion and river training 15 - 17 February 2021
works

18. | Random Sea wave CWPRS, Pune, online, 25- | Shri Chandan Gupta, RA
generation for physical 26 February 2021 Shri Vinit Medhe, RA

wave model studies

Shri Meena Jai Prakash, Ra
Shri Maga Sai Vishwanath, RA
Shri Sawant Bahul D, BEA
Shri Sagar Chanda, RA

Shri Sharma Deepak, RA
Shri Someshwar Milan Kumar, KA
Shri Venkat Sai, RA

Smt. Shindea Snehal, RA
Shri B. K. Girish, ARD

Shri Bilal Ahmed, JE

Shri A.].A.R. Shaikh, JE

Shri Parag Kashyape, Sc-B
Shri A, 5. Chalwadi, ARD
Shri B, K. Gaiitam, 5¢-B
Shri Mahesh Sawani, ARQ
Shri Shrikant Shinde, ARD
Shri Kapil Walke, ARD

Shri Jameer Bagwan, S5c-B
Shri L. B. Patil, 5c-B

Shri N. V. Gokhale, 5c-C
Shri AYoganath, |E

Shri B. R. Tayade, Sc-C

Shri 8. P. Jagrap, ARQ
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! Smt. Madhuri Deshpande, AE
Shri K. R. Karambelkar, RA
Shri K. A, Chavan, RA
Smt, Shailaja Desai, ARD

19. | Owverview of the Central NHP, Online, 25 February | Dr. (Kum.) Ruhi Kulkarni, 5SRO

Public Porcurement / NIC / | 2021 | Smt Manasi Mulay, RA
E-Procurement Portals Shri Dheeraj Tamrakar, RA

Shri Saurabh Anand, RA
Kum. sandhya Ware, |E
Kum. Pooja Balan, JE

20, | "Computer Basics and IT" | Two days in house Shri Gadekar MK, 'C' Man D
usage for Group B and C training course during 0% | Shri More Deepak 5, 'C' Man D
officials at CWEPRS, Pune, 10 March 2021 Shri Panchal Bam D, 'C' Man D

Shri Ramchandra Singh, 'C' Man D
Shri Thopate Babaji R., 'C' Man D
Smt. Adsule Bebinanda D, MTS
Shri Atish Deppankar, MTS

Smt Dawande Mirmala P, MTS
Shri Wagh Manoj Trambak, MTS
Shri Nitin 5. Omble, Head "D" Man
Shri Shivraj G Dasare, "IV Man -1
Shri Amar Deep, LA-1I

Miss. Baby Bharadwaj, LA-11

Miss, Bapardekar Rashmita V, LA-11
Shri Doddi Gangadhar, LA-11

Shri Gaikwad Virendra |, LA=1I
Shri Ganguly Ayun, LA-II

Shri Gupta Sushant Kumar, LA-11
Shri Jadhav BS, LA-II

Shri Jadhay Ravindra Badhu, LA-II
Shri Meena Bajan Lal, LA-]I

Shri Padwal Anil K, LA-11

Shri Patel Subhash Nandlal, LA-11
Shri Patil Hemant S, LA-11

Shri Praddep 5. Shinde, LA-11

Shri Pravin M. Mehtar, LA-I1

Shri Poware Jayant D, LA-1I

Shri Pansare, Craftman

E-=aF Days online course on [2 days in house training | Mrs. Vaishali Gadhe, Scientist-C
Rescarch Methodology course during 16917 Mrs. Lata Gupta, Scientist-C
March 2021, CWPRS, P.5. Kunjir, Scientist-C
PUNE. Raghuram Singh B., Scientist-C

Shimpi A, Scientist-C

K.B. Bebde, Scientist-B

AS. Borkar, Scientist-B

Mrs.P.Harsha Chaudhary, Scientist-B
K. Prashant Kumar Dorle, Scientist-B
Mrs. |.5. Edalabadkar, Scientist-B
V.K. Ghodake, Scientist-B
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New Delhi
22-23 March 2021

ey e, qot | Bte
22 W, 2021 FT A

V.M. Katte, Scientist-B

B.5. Sundar Lal, Scientist-B

V.B. Bagade, ARO.

K. Balachandran, A.R.0.

Mr=. K. Jerin Paul, A.R.O,

Sanjay Nath |ha, A.R.0.

Mrs. Sanjay Komal Vighe, AR.O.
Meshram Asit Premdas, A.R.O.
Miss. Rano [huma, A.R.0O.

P.H. Tarudkar, A.R.Q.

Mr= Mamita Karki, A.R.0,
Srikant Shinde, AR.O.

B.K. Girish, A.R.O.

G.R. Pardeshi, RA{ENGG)

Dr. Pravuram Panda, RA[ENGG)
Mrs. A. Snehal Shinde, RA[SC1L)
D. Vijay Kokane, RA.[SCL)
Aniruddha Bharde, RA.[ENGG)
Sarvesh Yadav, RA(ENGG)

Shri. A. K. Agrawal, DIRECTOR

Shri Mahendra Singh Bist, Scientist-C
Smt Lata Gupta, Scientist-C
Shiri 5.A. Burale, Scientist-C
Smit. Vaishali P. Gadhe, Scientist-C
Kum. Suneeta Jatwa, Scientist-C
Dr. Prakazh Kumar Palee, Scientist-C
Shri Jeetendra Kumar Singh, Scientist-B
Shri Keshav B Bobade, Scientist-B
Shiri Parag Arun Kashyape, Scientist-B
Shri Srikant Ashok Kamble, Scientist-B
Shr Sudeepta Bhowmick, Scientizt-B
Shri Yashwant R. Bhagat, Scientist-B
Smt. H. Khandagale, Scientist-B
Shed Jitesh Narottam Yyas, Sclentist-B
Shri Sarabjit Singh, Scientist-B
Shri Shyamali Paswan, ARD
Smt Kasturi Vinesh Katte, ARD
Shiri Shrikant [aywant Shinde, ARD
Shrd M5 Tarudkar, ARD
Shrl vivek B. Bagade, ARD
Shri Satish Vyankatesh Kulkarni, ARD
Shiri Chetan Sheshrao Khadeane, RA
Shri Ashok Kumar Chavan, RA
Shri Anirudhha Barade, RA
Shri Sarvesh hlip Pingale, RA
Shrei Pintu Kumar, RA
Smt Supriya Nath, RA
Shri Dherendra Mani Tripathi, RA
Shri Suncet Kumar, RA
Shri Dudekula Nikhil Kumar, RA
5hiri 5. Sudhakar, RA
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TRAININGS / CONFERENCES / SEMINARS ORGANIZED

Sr. Title
. No. |
1: One day in House Hindi Workshop on 29th September 2020 at CWE&PRS, Pune.
2. | On-line in House Training Course on "Use of Excel Features for Data Analysis & Data Presentation”
29 Seprember to 01" October 2020 at CWPRS, Pune
3. On-line Training Course on "Advanced Instrumentation for Bathymetry Survey” 13th to 14th
October 2020 at CWPRS, Pune,
4, 5-Day Webinar on "Hydro-Met & Htdas Equipment And Its Installation” For Water Resource
Department, Nashik, Maharashtra 12th to L6th Ocrober 20020 at CWPRS, Pune.
5 . On-line Training Course on "Coastal Erosion and Sustainable Protection Measures™ 3rd & 4th
November 2020 at CWPRS, Punc.
6. | On-line Traiﬁing Course on “Water Conductor Systems for Hydropower Projects” 23rd & 24th
November 2020 at CWPRS, Pune.
| 7. | On-line Training Course on “Structural Safety Auditing and Rehabilitation of Hydraulic Structures”
16-17 December 2020 at CWPRS, Pune
8. One day In House Hindi Workshop on 23rd December 20020 at CWEPRS, Pune.
9. Online training course on “Evolving the Hydraulic Design of Reservoir and Appurtenant Structurces
using Physical and Numerical Modelling.” 12-13 January 2021 at CWFPRS Pune,
| 10. | On-line Training Course on “Hydro-Met & RTDAS Equipment and its Installation” 18-22 January |
2021 at CWPRS, Pune.
I-I- E!:;-Ilm,*'l':sl-nlné Eu-ume u-n..'l-a‘-asi;:. mm:eptuf t-l;.lﬂl.hj.’d rnd].rn.im:lcs ﬂ; Ees-[En wav.e.pre:.ll::.;[;;ll-ﬁg;_'-zi-
29 January 2021 at CWPRS, Pune.
12. In-House Online training course on “LAN Connectivity at CWFPRS and Cyber Security.” 01-02
February 2021 at CWPRS Pune.
13. Online training course on “Geophysical Studies for Civil Engineering Projects.” 08-09 February
2021 at CWPRS Pune.
' 14. | Online training course on "Recent Trends In Planning & Design of Coastal Protection Works™, 17-
18 February 2021 at CWPRS Pune,
15. | Online training course on "Dam Break Analysis & Emergency Action Planning”™, 22-23 February
2021 at CWPRS Pune.
16. Online training course on “Role Method and Importance of Coastal Data Collection for CMIS

Activities in North Maharashtra and South Gujarat” 24th Febroary 2021 at CWEPRS, Pune,

271



Annual Report | 2020-21

17. | 2 days in house training course on "Computer Basics and I'T" usage for Group B and C officials
during 09-10 March 2021 at CWEPRS, Pune.

18. 2 days in house training course on "Research Methodology "during 16-17 March 2021 at CW&PRS,
Fune,

19. | One day in House Hindi Workshop on 22nd March 2021 at CW&PRS, Pune,

20, Z=-Days Online Workshop On "Dam Instrumentation And Rehabilitation Of The Existing Dam” Held

during 25-26 March 2021 at CWEPRS, Pune




